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00 3TOM JOKYMEHTe

[lepes BaMU II0JIHOE CIIpaBOYHOE PyKOBOACTBO K bootchain + altboot. KpaTkoe pyKoOBOACTBO LOCTYIIHO
Ha BuKu: https://www.altlinux.org/Installer/common/altboot

Ha momeHT HanucaHusg (Bepcus 0.1.5-alt30) Bech IpOeKT IIpefcTaBJisieT coboit 12
o nakeToB noarch, ogua SRPM, 6ostee 170 ucxomHbix ¢pariioB Ha bash 1 make wim 8870
CTPOK Koza, Bkirouass README B mofriakerax.

HcTopusa H3MEeHeHUN

1.0 / 02.07.2021

[TepBoHauanbHas pefakiys B popmate ODT (revision 141), co3maHHas1 cpa3y mocjie IIyOJIMKaIluU B
pernosutopuu make-initrd-bootchain 0.1.0-alt1.

2.0 / 22.07.2024

Bropas pepmakiiuga B ¢opmare ODT (revision 183), B KOTOPOM BBIIIOJHEHA AaKTyaJIHd3aI[Us
IOKyMeHTaIluu 10 Bepcuu make-initrd-bootchain 0.1.5-alt23.

3.0 / 28.07.2024

TpeTbs pegaxkiug B popMate ODT (revision 186) or AHTOHa MuroKoBa <antohami@altlinux.org>.

2.1 / 08.08.2024

Bropas pepaxkiiig B popmate Asciidoc. BIIIOJITHEHO KOHBEPTHUPOBaHUE IOKYMeHTa pefakiuu 2.0 U3
ODT B ¢opmar Asciidoc 6e3 M3MeHeHUI 110 TeKCTY, J006aBJIeHbl CTUIEeBble Qailibl, JOKYMeHTaLUA
IlepeHeceHa B [lepeBO IIPOeKTa.

3.1 / 11.08.2024

TpeThs pemakiusa B popmate Asciidoc 6e3 M3MeHeHUU 110 TEKCTY, HO C YUYETOM IpaBOK OT AHTOHA
MuprokoBa <antohami@altlinux.org> K pegaxkmuu 2.0.

4.0 / 01.09.2024

YeTBépTas pepakiud B ¢popMare Asciidoc. BrirtosiHeHa ¢HHaIbHAA BEPCTKA M CHHXPOHU3ALUA C
KpaTKUM PYKOBOACTBOM Ha BuKwu, paccTaByieHBI IIepeKpEéCTHBIe CCHLIKH, [00aBJIeHBI OIIMCAaHUA
11aroB ping ¥ wait-resume, fo6aBjieHa KCTOPHUS U3SMEHEHUH.

4.1 / 16.09.2024

B pasdesie 14 nobaBieHa cChlIKa Ha 6ar ALT #51479.

4.2 / 13.12.2024

AxTyanusupoBaHoO 0 Bepcuu 0.1.5-alt27: BHeceHBI U3MeHeHUd B pasde 4.1 (mapamertp live), pasdesn
8 (mobaBJieH apryMeHT reserve) v paszden 9.1 (mobassieH mmapaMmetp BC_TMPFS_SIZE).

4.3 / 18.05.2025

AxTtyanusupoBaHo 1o Bepcuu 0.1.5-alt30: arpymeHT fuid Gosibllle He HCIIOJIB3yeTCS BHYTpPEHHe B
altboot, mo6aBjieH U JOKYMEeHTUPOBAH apryMeHT squash.


https://www.altlinux.org/Installer/common/altboot
mailto:antohami@altlinux.org
mailto:antohami@altlinux.org
https://bugzilla.altlinux.org/51479

BBogHBbIE OIIpeie/IeHUs

propagator
KoMItakTHas mporpaMma, BBIIOJIHAION[AS IIOMCK BTOPOM CTaguMu MHCTasurgTopa (altinst), LiveCD
(live) um rescue. Hammricana Ha C B kKoHITe 90-X. Hcrosb3oBaJjack B Linux Mandrake u majiee Bo Bcex
muctpubytuBax OC AJBT, BIUIOTH [0 «[eCITOM ItaTGopMbl». [[aBHO MOpajlbHO ycTapesa, UMeeT
MHOTO0 HepeIlIéHHBIX IIpo6IeM.

make-initrd

JIUCTpOHEe3aBUCUMBIN MHCTPYMEHT I cOOpKU 06pas3oB initramfs, obecreurBaroyx HavyaabHYHO
3arpysky. make-initrd co BceMu cBOMMH (UUaMHU TaKKe IPeNoCTaBJisIeT HEeKUM run-time (Habop
CKPHUIITOB), IOIIAZAI0NIUK B initramfs M BBIIOTHAIONIUNCA Ha IIEPBOU CTaUU 3arpysku (stagel).
3amava 3TOro run-time — Kak MO>XHO CKOpee OOHapy’>KHUTh KOPeHb CO BTOPOM CTaguel 3arpysku
(stage2), HOAMOHTUPOBATH 3TOT KOPEHH U IlepefaTh yiipaBiaeHUe B INIT BTopoi cTaiuu 3arpy3KHU.

make-initrd-propagator
duya make-initrd, o6ecreunBaroias mnomnajgaHue B o6pas initramfs yHuBepcasbHOTO 3arpy304HOI0
HOCHUTeJII IIPOrpaMMBbl propagator M [JOIIOJHUTEeJIbHBIX CKPHUIITOB. 3arpyska TaKUX HOCUTesIeHd
yCTpOeHa MHaue, He)KeJId YeM Ha 00BIYHOM YCTaHOBJIeHHOH rootfs. BMecTo 60Jiee THOKOIO run-time
make-initrd B HUX paboTaeT propagator, a cjiefoM 3a HUM OTpabaThlBaeT CKpHUIT init-bottom w3
onucsiBaeMot ¢uun. OH obecrieunBaeT, B TOM YHCIIe, B3aUMO/elcTBHe ¢ alterator-netinst.

pipeline
durua make-initrd, mpejiararIinas «II0IIaroBbIN» IIPUHITUII 3aTrPY3KH, HaIlMCaHHas aBTOpoM make-
initrd AuiekceeM ItagkoBeIM (a.k.a. legion@). B mcxogHOM BapuaHTe He o00ecIliedrMBaeT CJIOS
COBMECTHUMOCTH C HHCTA/LISTOPOM, LiveCD miu Rescue B OC AIbT, KOHQUTYPUPYETCSI TOJIBKO Uepes
napaMeTpsl B /proc/cmdline, HO MOKeT OBITH MCIIOJIB30BaHa /Ui CO3JaHUs IIPOCTBIX CIleHapHeB
3arpysku ¢ $akTopoM CUHXPOHU3aIIUU COOBITHUMI U I103BOJISIET THOKO KOMOMHUPOBATh HallCaHHbIEe
«IIIaTU»-CKPUIITHI.

bootchain

dopk U [anbHellllee pa3BuUTHe pipeline. Ha MoMeHT HammcaHUs IIpejjiaraeT 6ojiee [ecsaTKa
MOZyJIeH U eIllé He II0I1aJjia B aricTpuM make-initrd.

altboot

«ANbTepHaTHUBHAas 3arpyska» — [JUCTPOHe3aBHCHMas CHCTeMa 3arpy3KH, IIOCTpPOeHHas II0BepX
bootchain, pa6oTarlinag Kak 4acTb run-time make-initrd, azbTepHaTHBa propagator ¢ make-initrd-
propagator B paucTtpubytuBax OC AJBT Ha «OAWHHAAIIATOM IIaThopmer, oOecIeurBaroIast
TOIIOJTHUTEJIbHBINA QYHKITMOHAJ, CJIOM COBMECTUMOCTH C YCTaHOBIITUKOM, alterator-netinst u 6osee
rubKue BO3MOKHOCTH JaIbHEHIIIero pacupeHus.

CM. Takxe:

 https://www.altlinux.org/Propagator
* https://www.altlinux.org/Make-initrd

* https://www.altlinux.org/Alterator-netinst


https://www.altlinux.org/Propagator
https://www.altlinux.org/Make-initrd
https://www.altlinux.org/Alterator-netinst

1.

CwMm.

JlocTonHCcTBa bootchain + altboot

HHTerpanus ¢ run-time make-initrd u ero pruamuy;

BO3MO>KHOCTH pabO0ThI ¥ OTJIaZKU Ha 0OBIYHOU YCTaHOBJIEHHOM Linux rootfs;
MO/lyJIbHas, JIETKO paclIupsieMasi apXuTeKTypa;

BO3MOJKHOCTB 3arpy3KH Ha BCeX IO/ lep>KUBaeMbIX IIaTGopMax;
He3aBHUCHUMOCTB OT BeHZiopa: 00JIbIlle HeT JKECTKOU PUBSA3KU K OC AJIBT;
BO3MO>KHOCTB 00JIee TOHKO HaCTpauBaTh HEKOTOPBIe IIapaMeTpPhl 3arpy3KU;

rofepskka read-only cioés LiveCD BceMHM «MOHTHPYEMBIMH» METOIAMHU 3aTrPy3KH, a HE TOJIBKO
NES;

pacivpeHsl UCXOAHBIE BOSMOKHOCTH IIpoIlaraTopa 1o 3arpyske ¢ cepsepa SAMBA;

IIOSIBUJIACh BO3MOXKHOCTE CO3[jaHUS IIOCTOSHHOTO XpaHWInIla ceaHcoB LiveCD Ha NVME fuckax U
BBICOKOCKOPOCTHBIX HaKoIIuTesrax MMC;

BO3PO’K/IEH U YJIYUIlleH YTpauyeHHBIN QYHKITHOHAJI /I f06aBIeHUS «3a0bITHIX» MOJYJIeH siipa WU
IpaBUJI udev IpH 3arpy3Ke;

THUXas 3arpyska: MHTepaKTUBHas 4yacTh chaind paboTaeT Ha TepMHHase tty2, IepeKIUYeHUe Ha
KOTOPBIU IPOUCXOUT CITYCTS 8 CeKyH/| 6e3/1eliCTBUS;

B oinuuu oT pipelined, nemoH chaind Mo)XeT mepedTH Ha «IlepeJHHM IIaH» U paboTaTh Ha
KOHKpPeTHOM TepMHHaAJIE;

B oTinumnM OT pipelined, 1eMoH chaind M0’XeT MeHSTH JIOTUKY «Ha JIETY», IO ep>KUBaeT IIUKJIbI 1
YCJIOBHBIE IIEPEeXO/IbI;

BMecTe bootchain+interactive o6ecriedMBarOT OCHOBY [JIsI IIOCTPOEHHS «IIIarOB» TEKCTOBOTO
HHCTAJLISITOPA B stagel;

II0JTHasA 06paTHasA COBMeCTHUMOCTB C paHee HallMCaHHBIMU «IllaraMU» [IJI1 leMOHa pipelined;

obpaTHasi COBMECTHUMOCTh C TeKYIIUM HHCTPyMeHTapueM CO3[aHUs AUCTPpUOYTUBOB OC AJBT:
mkimage-profiles, alterator-netinst, pagsinuabIMHu installer-puuamu;

HITaTHAas MOAePrKKa 3aKPBITUS Ha 3alIUCh 00BIYHOM rootfs «mmaramu» liveboot u overlayroot.
TaKXxe:

https://bugzilla.altlinux.org/30472
https://bugzilla.altlinux.org/30315
https://www.altlinux.org/Propagator
https://www.altlinux.org/Make-initrd
https://www.altlinux.org/Make-initrd-propagator
https://www.altlinux.org/Alterator-netinst

https://www.altlinux.org/Mkimage-profiles


https://bugzilla.altlinux.org/30472
https://bugzilla.altlinux.org/30315
https://www.altlinux.org/Propagator
https://www.altlinux.org/Make-initrd
https://www.altlinux.org/Make-initrd-propagator
https://www.altlinux.org/Alterator-netinst
https://www.altlinux.org/Mkimage-profiles

2. HemoctaTku bootchain + altboot

B altboot moxka He peasnu3oBaHa OoJiee TecHass HHTerparusl ¢ ¢uued make-initrd «resume»,
BO3MOJKHO CTOMT OTK/IKYaThb 3Ty ¢UUy IIPH MCIIOJB30BaHUKM Ha OOBIYHOM Linux rootfs Bo
n30e)KaHUU «TOHOK»;

* B altboot moka He peasri3oBaHa 6o0Jjiee TecHass MHTerpanusa ¢ ¢uued make-initrd «network», B
OTJIMUMM OT IIpollaraTopa CeTh Celuac KOHQUIYpUPYeTCcs TOJbKO dYepe3 /proc/cmdline, HeT
COOCTBEHHBIX IUAJIOTOB I €€ HaCTPOMUKY;

* CKpUIITH U auasoru althoot, kak u yctaHoBiuka OC AJBT, IT0Ka He pacCYUTaHbI Ha paboTy c IPv6,
x0Td prua make-initrd «network» rmoHumMaet IPv6;

* propagator yMmesn KoHuUrypupoBaTb ADSL-coeguHeHHe, ¢uuya make-initrd «network» He
IpefHa3Ha4deHa /11 HacTporku ADSL/PPPOE;

» He Bce ¢puuu bootchain+altboot cHa6xeHbI mosHOIIeHHBIM README. md;

* review Kkozia bootchain+altboot 6bLI BBIIIOJIHEH HPHUMEPHO HANOJOBUHY U B 3TOM KOZe IIOKa
OCTal0TCAd HeUCIIpaBJIeHHbIe 3aMeYaHUs, BCIeCTBHE Yero OH elllé He CTaJl YacThlo IIpoeKTa make-
initrd, a BefleHUe IIpoeKTa OTAEeJIbLHO OT make-initrd TpebyeT IlepruoAMYECKON CHHXPOHU3AIUU KOJa
C aIICTPUMHBIM IIPOEKTOM.

[TpuMmeyaHU:

1. Pyunag Hactpoiika ADSL/PPPoOE-coefvHeHUs1 I pealu3alliyd HavaJlbHOU 3arpyskd Ha
CerofHAIIHUM IeHb HeaKTyaJbHa. MOKHO CKa3aThb, IIPOM30IIIEJ 0TKa3 OT 3TOro legacy.

2. CoBpeMeHHas TeXHHKA /I CeTeBOM 3arpyskd TaK WJIM HHaue WUCIOJAb3yeT CTaHAApPTHYIO
npomusKy iPXE. /i yHUQUKaAIIUM CceTeBOM 3arpy3Kd cTapoe 0OOpyJoBaHUE TOXKe MOKeT
BBIIIOJIHUTS I1epexo/; B mpomuBKy iPXE Ha camMoMm paHHeM 3Tarie. CTaHaapTHas npommusBka iPXE
I103BOJISIET BO BCTPOEHHBIX [HAaIOraX BPYUYHYH CKOHQUIYPHUPOBATh JIIOOYIO CeTeBYI0 KapTy. TakuM
obpa3oM, BCTpoeHHBIX B mpommBKy iPXE [auasoroB pjs KaKOTO-TO 0CO60r0 pPydHOTo
KOHQUTYpPHUPOBaHUS CeTU BIIOJIHE JOCTaTOYHO.

3. Cam altboot He 3aHMMaeTCs HaCTPOMKOM CeTH, OH JKJAET, KOIZa eé HaCTPOUT Jpyras ¢uua make-
initrd. OHa, B CBOIO OUepe/ib, MOXKeT ObITh CKOHQUIYPUpPOBaHa Yepes IIapaMeTphl 3arpy3Ky, B TOM
4uciie, Ha II0JIy4YeHUe JaHHBIX 0T MpomuBKH iPXE.


https://github.com/osboot/make-initrd/tree/master/features/network
https://ipxe.org/
https://github.com/osboot/make-initrd/tree/master/features/network

3.

Mopaysu bootchain + altboot

PasfesieHre Ha MOAYJIU (IIOAIIAKETHI) II03BOJIAET AOOUTBHCA ONTHMAa/IbHOIO HAIlOJHeHUd initramfs
TOJIBKO HEOOXOUMBIM [JIS1 3aTPY3KU COLep>KUMBIM. Tak, [j1s 3arpys3KH I10 IIpoTokoay NFS mocTaTouHO
ycTaHOBUTH NakeT make-initrd-bootchain-nfs u 3agerictBoBath ¢uuy bootchain-nfs, Bcé ocraspHOe
rnonajéT B initramfs mo 3aBucHMoOcCTSIM. [IjIg CO3JaHUsl YHUBepCaJbHOIO obpasa stagel IoCTaTOYHO
YCTaHOBKHU O[THOr0 MeTa-llakeTa make-initrd-bootchain.

CwMm.

make-initrd-bootchain — wMeTa-11akeT, co6HparolWii BOEJUHO BCe CYIECTBYIOIIME MOZIYJINA
bootchain, oH >ke ucxomHbIN SRPM;

make-initrd-bootchain-core — 6a30BbIi QyHKITMOHAJI, BKIOYas «11aru» debug, fg, mountfs, noop,
noretry, overlayfs, retry, rootfs 1 wait-resume, T.e. 9T0O pacllIipeHHe UCXOHON ¢UUHU pipeline;

make-initrd-bootchain-getimage — o6ecrieunBaeT MeTO[ 3arpy3Ku 00pasoB II0 CETH YTUIUTOU
wget 110 mpotokosiaM HTTP u FTP, oTzes1éH B IIoAIIaKeT U3 UCXOAHOM ¢puuH pipeline;

make-initrd-bootchain-waitdev — o6eclieurBaeT MeTOJI OKHUAAHHS JIOKAJbHOTO HOCUTEJS IIO
3aJJaHHOU crieITUPUKAIIUH, HEMHOI'O PaCIIMpPeH U OT/eJIEH B IIOAIIaKeT U3 UCXOTHOM ¢uuH pipeline;

make-initrd-bootchain-interactive — o6ecrieuuBaeT UHMepaKMueHoe g3aumoodelicmeue H
IIpefoCTaBJIgeT 0UA/10208ble BUOHCEIMbL;

make-initrd-bootchain-waitnet — obecrieunBaeT OKHUJaHHe CEeTH U IKCIIOPT CETEBHIX HACTPOEK B
stage2, UCIIOJIb3yeTCs BCEMU CeTeBBIMU Memodamu 3azpysku altboot (ftp, http, nfs, cifs) u gaBisgeTcsa
BPEMEeHHBIM KOJ[0M;

make-initrd-bootchain-altboot — Becy o00muil QyHKIMOHAJ IIpoHaraTopa M  «IIar»,
TPaHCJIUPYIOIIUY eT0 apryMeHTEI;

make-initrd-bootchain-localdev — o6ecrieunBaeT Memodsl 3azpysku disk/cdrom, 1momamaHue B
stagel Ha JTalle 3arpy3KHy JOIIOJIHUTEIbHBIX MOYJIEN s/ipa U IIpaBUiI udev;

make-initrd-bootchain-liverw — o6ecrieurBaeT OIOIHUTEJbHBIN QYHKIIHMOHAI s PabOThl C
NOCMOSAHHBIM XpPaHUAUWEeM ceaHcos LiveCD;

make-initrd-bootchain-nfs — o6ecrreuuBaet Mmemoo 3aepysku ¢ cepBepa NFS u mogmepxky read-
only caoée LiveCD (CKBOILLIEH);

make-initrd-bootchain-cifs — ob6ecrieurBaeT Memod sazpysku ¢ cepBepa SAMBA u moAazepXKy
read-only cnoée LiveCD (CKBOIIIeN);

make-initrd-bootchain-doc — goxymMeHTaIys U Habop TECTOB.
TaKXxe:

https://packages.altlinux.org/ru/sisyphus/srpms/make-initrd-bootchain/
https://git.altlinux.org/gears/m/make-initrd-bootchain.git

https://github.com/klark973/make-initrd-bootchain


https://github.com/osboot/make-initrd/tree/master/features/pipeline
https://github.com/osboot/make-initrd/tree/master/features/pipeline
https://github.com/osboot/make-initrd/tree/master/features/pipeline
https://packages.altlinux.org/ru/sisyphus/srpms/make-initrd-bootchain/
https://git.altlinux.org/gears/m/make-initrd-bootchain.git
https://github.com/klark973/make-initrd-bootchain

4. bpicTpoe 3HAKOMCTBO C bootchain + altboot

4.1. Propagator + init-bottom » bootchain + altboot

TeM, KTO y7>Ke II0JIb30BaJICS IIPOIIAraTOPOM, JOCTATOYHO IIOAKIIOUUTE Heobxodunmble mMody/u bootchain
BMeCTO propagator + make-initrd-propagator ¥ [06aBUTH K IIPUBBIYHBIM BCero I1apy OIIIIUHA B
/proc/cmdline:

root=bootchain bootchain=fg,altboot automatic=... [ip=...] \
[ramdisk_size=...] [lowmem] [stagename={altinst|live|rescue}] ...

/1711 paboTeI ceTeBOM 3arpysKU HeOO6XOAWMO [00aBJIATH IlapaMeTp ip=..., OH Hy)keH make-initrd g
HaCTpPOMKHU ceTHU: altboot 1osiaraeTcst Ha TO, YTO CeTh OyZeT HaCTpOeHa KeM-TO U 0KUJaeT I0SIBJIeHUS
CeTH IPU UCI0Jb30BaHUM CETEBBIX Memodos 3a2py3KuU, TaKuX, Kak nfs vwiu http. Hampumep, ip=dhcp
3acTaBUT make-initrd IIOAHATH CeTh ¥ aBTOMaTUYeCKU eé HaCTPOUTH Ha BCeX UMEIIUXCA CeTeBBIX
uHTepdericax 1o nporokosam DHCPv4 u DHCPVG.

A nuctpubytuBoB OC AJIBT Jydllle 3aZjaBaTh depes /proc/cmdline mapametp ip=dhcp4, m10CKOJIBKY
YCTAaHOBIIMK He paboraeTr ¢ IPv6, a OTCyTCTBHe B CeTH [BYX pasHbIX TuUNoB DHCP-cepBepoB
yBeJIMYMBaeT BpeMs HaCTPOMKU CeKyHZ, Ha 20 /I KaXKAoro MHTepderica.

B KoHQHUTIYypaIuaX C HeCKOJIbKUMH CeTeBbIMU UHTep¢ericaMu MOYKHO 3aJaBaTh Cpa3y [Ba IlapaMeTpa:
ifname=bootif0:<macaddr> ip=bootif0:dhcp4 — »sT0 3acraBuT ¢uuy make-initrd «network»
IeperMeHOBaTh HHTepdelc ¢ ykasaHHBIM MAC-agpecoM B «bootif0» ¥ IOJHATE CeTh TOJIBKO Ha HEM U
TOJIBKO I10 IIpoToKosy DHCPv4. B crieHapusx ceTeBoM 3arpy3ku 110 iPXE ¢ HEeCKOJIbKUMMU CETEBBIMU
KapTaMM IIPOIIMBKa yyKe BbIOpajia Ty, Ha KOTOPOU eCTh Hecylllasd, U KoTopasd HacTpouaach 1o DHCP,
nuMeHHO eé MAC-aipec nepeaércs Takou 3anuckro B iPXE-ckpunte: ifname=bootif0:${net/mac}.

Kongueypuposarue bootchain u altboot BbiosHgeTcsT dYepe3 ¢aiia /etc/sysconfig/bootchain,
UCII0JIb3yeMble QUUU IepeurcysaoTcd B /etc/initrd.mk mepen cosmaHuem o6pasa stagel KoMaHIOU
make-initrd. Harpumep:

apt-get install make-initrd-bootchain-nfs
echo "FEATURES += bootchain-nfs" >>/etc/initrd.mk
make-initrd

HekoTopsle feTaslu eCcTh TaK)Ke B ofipaszete «Cozdanue cgoezo initrd.img ¢ bootchain».

[TapaMeTp automatic 06pés HECKOJbKO HOBBIX apryMeHTOB, yTpaTUB IIPU 3TOM apryMeHTH],
CBSI3aHHBIE C HACTPOMKOU CeTH, TUlla «network:...» (OHM UTHOPUPYIOTCH, T.K. CETh Tellepb HaCTpauBaeT
caM make-initrd). HaripuMep, MOXKHO 3aZjaBaTh II0JIb30BATEJIbCKUM TaliMayT WU JOIOJHUTEIbLHbIE
OIIIMM MOHTHUpPOBaHUA. CM. fAeTanu B pasfese «ApcymeHmsl napamempa automatic». HeMHOro
IIOMEeHsJIach U JIOTHKa paboThl CO CHeUPUKAIIUAMU [UCKOB: Tellephb ClleliUPUKAIUsg 3arpy304HOTO
QUCKa TO/DKHA OFHO3HAUHO YKasblBaTh TOJIBKO Ha OAUH MUCK. Eciu crierfudUKAIUU COOTBETCTBYET
OoJsibllle WJIM MeHbIlle HocuTesed, altboot BreIBemeT Juasoe evlbopa Haxkonumessi, TOTAA Kak
propagator MOT 3arpy3UThCS C IIePBOTO II0IaBIIEr0Cs.



SInepHbIN mmapametp ramdisk_size=... crayj Heob6s3aTeJbHBIM: HauuHag ¢ Bepcuu 0.1.5-altl7 obpassl
3arpy>karorcd B TMPFS, ecsii mapaMeTp He yKasaH. HoBas jiorrka paboThl HEKOTOPBIX ITapaMeTPOB I
MmeToz0B http u ftp:

* Eciiu ykasaH ramdisk_size=..., Ha cepBepe 0’KHaeTCs KaTajIor, U3 KOTOPOTO CKBOIII CKAaYUBaeTCs B
RAM-nmuck;

 [Ipu HasIMuuy automatic=type:iso,..., HepacrakoBaHHbIN ISO-06pa3 ckauuBaeTcsa B TMPFS;

* MHaye Ha cepBepe 0’KUAAEeTCI KaTaIol, B3 KOTOPOIo CKBOIII ckauuBaeTca B TMPES.

IIpu aToM nmapaMeTpsl lowmem u live He oKasbIBaXOT BJIMSHUSA Ha UCIIOJIb30BaHUe ITaMATH. [yId BcexX
OCTaJIbHBIX METOJIOB:

* Eciu ykasaH napaMmeTp lowmem, B O3Y HUUero He 3arpy’kaeTcs, IIPOCTO MOHTHUPYETCS CKBOIIL;
* Ecsii ykasaH ramdisk_size=..., CKBOII 3arpy>kaetcsi B RAM-IUCK;

* MHaue ckBol 3arpyskaercsa B TMPES.

B 1mociiemHUX TPEX CIy4asiX, eCJIM YKa3aH IIyTh He K KaTaJsIoTy, a K HepacltakoBaHHOMY ISO-o06pasy, To
CHauvajsla OymeT CMOHTHPOBaH 3TOT ISO-o6pas. althoot opueHTHpyeTCd He CTOJHKO Ha HaJH4He
napMerpa ramdisk size=..., CKoJbKO Ha Haauuuve RAM-IHMCKa, CO3JaHHOTO $APOM IIO0 3TOMY
rapaMeTpy, IIpU 3TOM CpaBHHUBas ero GaKTHUUeCKHUI pasMep C HeOOXOJUMBIM /IS 3arPy3KU CKBOIIIA.
Jla>ke IpYU HaJIMUMM JAaHHOTO ITapaMeTpa, siIpo He Bcerga co3maéT RAM-aucku. HampuMep, HEKOTOPHIe
Realtime-siTpa He CO3ar0T.

4.1.1. Co3pganue cBoero initrd.img c bootchain

A1 c60pKM yHUBepcaJabHOro initrd.img TpebyeTcs co3maTh B IOJIB30BATEJILCKOM KaTasore [IBa
KoH¢ura: bootchain u initrd.mk, mocsie yero BbIIIOJITHUTH KOMaHAY:

make-initrd --no-checks AUTODETECT= \
-C <nyTb/K/KaTanory_c_koHpuramu>/initrd.mk \
BOOTCHAIN_PATH=<nyTb/K/KaTanory_c_kKOHpuramm> \
-v -k <Bepcua_agpa>

B kxoHdure initrd.mk mogkirodarTcsi HeoOXomuMble (UUU U N00ABJSIIOTCI MOMAYJIH sapa JiHbo
KaTaJIOTH C HUMU. B KauecTBe IIppMepa CMOTPUTE [TUCTPUOYTUBHEBIN CKPUIIT COOPKH YHHUBEPCATIHLHOTO
obpasa initramfs. BaHyTpu kakgoro ISO-o6pasa, cob6paHHOro Ipyu momolnu mkimage-profiles, B
karaJsiore /.disk HaxozxaTcs kKoHQuru bootchain u initrd.mk, a Taxxe ckpunt mKinitrd ¢ komasHzaMu
U1 cO0pKH initrd*img u3 aToro ISO-o6pasa.

4.2. Pipeline » bootchain

TeMm, KTO yXe mosib3oBasica ¢uuer make-initrd «pipeline», 70CTaTOYHO IIOAKIIOYUTEL M00Y/1b make-
initrd-bootchain-waitdev g J0KaZbHOM 3arpyskd wid make-initrd-bootchain-getimage s
CeTeBOM 3arpysKu UM 00a, ecyid 3TO Heo6XoauMo. ModcHo cdeaamb guuy «pipeline», gsimsieusarouiyro
o6a modyaa, mozda u amoz2o He nompebyemcs! B [proc/cmdline M0KHO HCII0Jb30BaTh CXOXKHU
cuHTaKcuc ¢ bootchain, a M0>KHO 0CTaBUTH IIPEKHUN BapUaHT C pipeline:


https://www.altlinux.org/Realtime
https://github.com/altlinux/mkimage-profiles/blob/master/features.in/initrd-bootchain/stage1/scripts.d/80-make-initrd-for-bootchain
https://www.altlinux.org/Mkimage-profiles

root=pipeline pipeline=waitdev,mountfs,mountfs,overlayfs,rootfs

[Ipu BTOpOM BapuaHTe paboTel gemMoH chaind BefgéT cebs HOJHOCTHI0 KakK pipelined ¢ ogHUM
HeOOJIBIIUM OTJIMUHEM: eC/IH «IIar» 3aperauTcsd, chaind IIOBTOPUT ero 3amyck elé yeThlpe pasa C
IaysaMyd B [Be CeKyH[Jbl, TOIfla KaK OpUIMHaJIbHBIM pipelined 1oBTOpssi OBl 3aIlyCK «IIIara»
OeCKOHeYHO C may30M B OJHY CeKyHAyY. [I[pruMeuaHue: 8 noc/aedHUX gepcusix make-initrd makxoe
nogedeHue MOJNCHO USMEHUMb, a cam pipeline nepecmast 66lmb 0EMOHOM.

chaind forryckaet 3aBepIieHHe paboThl CKPUIITOB C KOJIOM 2 JIJI «IIIaroB», KOI7ZIa paboTaeT B pekume
pipelined, 1 BocnpuHHMaeT 3TOT KOJ OT HHUX, KaK HEOOXOAMMOCTb pa3opBaTh ITUKJ U IepetTH B
stage2. Ho B CBOEM «pOJHOM» peXHMe J[IeMOH BCeIZa OKHZAaeT OT CKPUIITOB Kof Bo3BpaTa O,
paccMaTpHBasi OCTaJbHbIE CUTYalluH, Kak c60i. CM. leTaiu B pasfesie «Cogmecmumocms ¢ pipeline».

4.3. bootchain + altboot «c Hy/Is1»

TeM, KTO HE3HAKOM HU C propagator, Hu c pipeline...

JlemoH chaind 3amyckaeT «maru» (He6oJIbIIIMe CKPUIITHI) OAWH 3a IPYTHUM, 06ecIieunBasi «II0I1arOBYI0»
3arpysky. Kask/bIi «Il1ar» BBINIOJIHAET KaKyl-TO paboTy: cKauhBaeT 06pas, MOHTUPYET, HaKJIaAbIBaeT
oBepJiel, ¥ T.JI., IIpXU 3TOM MO’KeT HUCII0JIb30BaTh Pe3yIbTaThl JII0OBIX IPeABIAYIINX «I1aroB». CIHCOK
«II1aT0B» IIepBOHAYaJIBHO OIIpefiessseTcs nmapameTrpoMm bootchain=..., Ho B mporjecce paboTHI CIIMCOK
OCTaBILIMXCS «IIaroB» MOYKET OBITH H3MeHEH. JIJI1 Ka’KAOIO «Illara» OTHEeJbHO OIIPeJeITI0TCI ero
BXOJHBIe IIapaMeTphl, UYTO MOJKET 3arpoMoXKAaThb /proc/cmdline, ogHaKO eCTh «Illard», TaKHe Kak
altboot wmim overlayroot, ybOupamwinue CHHTaKCH4YeCcKOe HarpoMoO)KZeHHe BO BHYTPeHHHUH
KOHQUTYpaIiMOHHBIN Qaiiil. 13 cKa3aHHOTO CIe/lyeT HeCKOJIbKO Ba’KHBIX BBIBOJIOB:

* «[ITaru» altboot MO>XHO BBIIIOJIHATH ¥ KOHQUIYPUPOBATH KarKAbIN I10 OTAEJIbHOCTH, He HUCII0Ib3YS
OMHOUMEHHEIM «m1ar» althoot.

* «Illaru» altboot paboTarOT B paMKax «IIOIIaroBOM» KOHIlenIuu bootchain, repBoHavaabHO
CIIPOEKTHUPOBaHHOU /1 pipeline.

* Bo3aMOXHO KOMOMHUpPOBaTh «I1arvu» pipeline, bootchain u altboot, xorma Heo6xXoAUMO HO6UTHCA
Yero-To «0co60ro».

Pedicum nosHol cosmecmumocmu ¢ nponazamopom obecrieuruBaeTCsl «I1aroM» ¢ uMeHeM altboot. B
sToM pexkuMe althoot'oBckuM «mraram» He TpebyeTcs [OIIOJHATEIbHOe KOHQUIYPUPOBaHHUE Uepes
/proc/cmdline ¥ Ka>KApIi «I1ar» MOKeT OBITh IPOMEH JIUIIL efUHOXbL. Eciiu «11ara» altboot HeT B
LeII04Ke, fpyryue althoot'oBcKue «I1ark» yKaseIBarOTCS HEIIOCPeACTBEHHO B ItapaMeTpe bootchain-=...,
paboTarT «caMu II0 cebe», T.e. MOTYT HOBTOPSATHCS U JIOJDKHBI OTAEIbHO KOHQUTYPHUPOBATHCS Uepes
/proc/cmdline.

JleMoH chaind MoO’keT He TOJILKO MeHSThb «Ha JIeTy» JIOTUKY paboTel 6s1arofaps Ieperpyske CIIMCKa
«1I1ar0B», OH TaK)Ke MOKeT B JIF000M MOMEHT BpeMeHH IIepeUTH Ha IlepefHUH IIIaH U IIPOJOJDKUTH
BBHIIIOJIHEHHME B HMHTEPAKTHBHOM peXXHMe Ha KOHKpeTHOM TepMuHasne. CM. [eTald B
coomeemcmeyroulem pasoese U B ONUCAHUU «waza» fg. BMecTe sTH BOSMO>KHOCTH CO3[jal0T OCHOBY JJIs
IIOCTPOEHUs TeKCTOBBIX MHCTaJLIATOPOB B stagel, propagator B OC AJbT KakK pas sABJILeTCS IIepBOM
4aCThI0 UHCTAJLIATOPA C TEKCTOBBIM UHTEPPECOM.



CM. Takxe:

* http://0x1.tv/20210418F

https://youtu.be/C-NsPKvsCAw?t=6855

https://bugzilla.altlinux.org/42967#c4

https://bugzilla.altlinux.org/50888#c15
* https://bugzilla.altlinux.org/42966

https://www.altlinux.org/Propagator

https://www.altlinux.org/Realtime
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https://bugzilla.altlinux.org/42966
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5. MeToasl 3arpysku althoot

MeToj 3arpysku «KHWBOM» CHUCTEMBI (MM MeToJ ycTaHOBKU OC) ompefiesigeT CIIOCO0 HAXO0KIEeHUS
CKBOIIIa BTOPOM CTafVM 3arpysKu (stage2), Taxoi, Kak live, rescue mau altinst. IIo cyTH, 3TO caMblit
IIePBBIM «IlIar» YCTAaHOBIIMKA (WU 3arpy3yukKa) AUCTpUOyTHBa B Stagel, ecyid He CUMUTATh «IlIarar»
BBIOOpa MeTO/la 3arpy3KH, KOTOPBIM 00BIYHO CKPBIT OT I10JIb30BaTess. JaHHBIN II0/IX0/ U3HAYaAIbHO
OBLI 3aBeflEH B IIpollaraTope, BCe MeTOAbI 3arpy3kKu (ycraHoBKH) OC OBLIM 3aMMCTBOBaHbI U3 HETO
BMeCTe C MajIoTaMU U COOTBETCTBYIOIIIUMU NApaAMempamu 3a2py3Ku.

B altboot mpakThUuecKkud Bce ITapaMeTphl JIOOOTO0 MeToJa 3arpy3Ku UMEIOT CBOM 3HAUYeHUs 110
YMOJYaHUIO, T.e. JJI1 3arpy3Kd AO0CTAaTOYHO yKa3aTh B /proc/cmdline (automatic=method:...) wiu
BBIOpATh CpeACTBAMU AHaJiora TOJBKO HY>KHBIUM MeTO[, 3arpy3ku. [Ipu 3arpyske ¢ 00bIYHOM Linux
rootfs, a He ¢ yHUBepCaJIbLHOI0 3arPy30YHOr0 HOCUTEJIS, HAIIPpOTUB, MeTO/i He yKasbiBaeTcd (method=").

Welcome to ALT?
[ Please choose... 1

Please choose the installation method.

FS seruver

FTP server

HTTE server
SAMBA server
CD-DUD-ROM Drive
Local Disk Drive

{Cancel>

* nfs — ykasanHbIl 1SO-06pa3 (IMb60 KaTasor C paclakoBaHHBIM ISO-06pa3oM) MOHTHPYeTCSd C
cepBepa NFS;

 ftp — ckBorir stage2 (miu ISO-06pas) ckauuBaeTCs IeJIMKOM C cepBepa 110 IIpoTokory FTP;

* http — ckBomr stage2 (uu ISO-06pa3) ckaurMBaeTCs IIeJIMKOM C cepBepa 1o npoTokoy HTTP;

» cifs — ykasaHHbII [SO-06pa3 (iMbo KaTayor C pacliakoBaHHBIM ISO-06pa3oM) MOHTHUpPYeTCS C
cepBepa SAMBA;
* cdrom — 3arpyska C JiOKajJbHOTO HocutTessi CD/DVD-ROM Drive, B TOM 4wHcje, ¢ M0-6aUTHO

CKOIIMPOBAHHOTO Ha IIlepe3allMCchiBaeMbI OHCK obpasa ISO-9660 Hybrid, u omnimoHaIbHOU
BO3MOZKHOCTBI0 PA60TEHI C NOCMOAHHLIM XpaHUULWeM ceaHcos LiveCD;

* disk — 3arpyska C JIOKaJIbHOTO HOCUTeJIsI, B TOM YHCJIe, 3allicCaHHOTO B ¢popmarte ISO-9660 Hybrid
Ha Iepe3aluChlBaeMbI [HCK, C pasjesa [AUCKa JH60 Jexxkalmiero Ha HEéM I[SO-o6pasa, u
OIIIIMOHAJIbHOM BO3MOKHOCTBIO0 PA60THI C NOCMOSHHbIM XpaHUAUWeM cearcos LiveCD.

MeToab! 3arpysku http/ftp moka 4uTo He IpegHasHauyeHb! [y paboThl ¢ read-only caosmu LiveCD, HO
eCJI KOMY-TO 3TO Oy/ieT 04eHb HY>KHO, 100aBUTh UX IOAJEP/KKY He 0UeHb CJI05KHO. To ke KacaeTcsd U
yKasaHUs HoOMepa Ilopra. IIpomaraTop He IIOAJep)KHWBasl [o00aBjeHHe HOMepa IIOpTa M SBHO
IoApasyMeBaJl UCII0JIb30BaHUe CTaHAApPTBHIX IOPTOB JJIA IIpoTokosa (80, 21). B aToi vactu altboot
yHacaef0Basl JaHHOe II0BefieHHe.

10


https://www.altlinux.org/Propagator

Metozbl http/ftp o6ecnneunuBarorcs «imarom» download. CyiecTByeT ABa pekKrUMa paboThl C 3TUMHU
MeTOoJaMH 3arpy3Kd — CTapblil BapuaHT, KOI7ia IIyTh Ha CepBepe pacCMaTpUBaeTCsd KaK KaTaJjlol, U3
KOTOpPOro 3arpyskaetcs ¢pamsI co CKBOILIIOM BTOPOM CTaJUU, U HOBBIM BapHaHT, KOT/a IIyTh Ha CepBepe
paccMmaTpuBaeTcs Kak ISO-o6pas, sarpy,kaeMblii I[IeJIMKOM, BMeCTO CKBOIIIa. B mporaraTope mozzgep>kka
HOBOI'0 BapHUaHTa T0Ke I1I0IBUJIaCh, HO I1037Ke, TaK UTO 110 [TapaMeTpaM MOI'YT ObITh OTJIMYUS. B ciaydae
altboot, 119 paboThl ¢ HOBBIM PEKMMOM JOCTATOYHO yOpaTh ImapaMeTp 3arpysku ramdisk_size=... u
no6aBUTH ITapaMeTp automatic=...,type:iso,...

BayrpenHuii Meton url anasmoruuer http (vm ftp ¢ aHOHUMHBIM [OCTYIIOM), B JAHaJIOroBOe MEHIO
BBIOOpa MeTO/J0B OH He BBIBOJUTCSI, HO €r0 MO’KHO 3aJleFiCTBOBaTh uepes /proc/cmdline, a TakKe 0H
UCIIONIb3yeTCsd I yKasaHug ¢aiyla B KaTajore, CMOHTHPOBAaHHOIO Ha IIpeAbIAyIleM Iiare, U
IIpeJHa3Ha4YeHHOIO I JaJbHeMIero UCrojab30BaHus B KadecTBe ISO-06pa3a uiu ckBoila. /s Bcex
«CeTeBBIX» METOO0B 3arpys3KH OT/eJIbHO Yyepes /proc/cmdline go/pKHA OBITE CKOHQUIYPHUPOBAaHA CeTh.
CM. mapameTp ip=... ¥ gpyrue B ¢udue make-initrd «network».

[Ipy UCIIOJIb30BaHUU «JIOKaJIbHBIX» MeTOAOB 3arpy3ku (disk uiu cdrom), cTaHOBUTCSA JOCTYITHOM
BO3MO>KHOCTb OOHOBJIATH «Ha JIeTy» 00pa3s initramfs ¢ ZOIIOJIHUTEJIHLHOTO BHEIIIHETO0 HOCUTEJIS, UTO B
YaCTHOCTU II03BOJISIET OTPY’KaTh HEJNOCTAloIlle MOAYJIM sifpa WiM IipaBuiaa udev. CM. JeTaau B
onucaHuu «waza» oemsetup. CoBMeCTHO c Mmodysem make-initrd-bootchain-liverw o6a mertoma
IIOJiIeP>KUBAIOT BO3MO>KHOCTE Pab0THI C NOCIMOSHHLIM XpaHuauwem ceaHcog LiveCD.

O6a MeTo/1a UMEIOT HeOOJIbIIINE OTVIMYUA 0T UCXOHOM peasd3aliiu B IIporaraTope. Eciiu ru6puaHbIN
ISO-0o6pa3 sammcaH Ha Ilepes3alnucbIiBaeMblili HocuTesdb (USB-¢uerr, MMC-kapTy, ¥ T.J.), TO METOJ
3arpysku cdrom BBIIIOJIHAET 3arpy3Ky He C [QHCKa, a C IIepBOr0 pasfesia, YTO II03BOJIAeT, IIPU IIePBOM
HeOO0XOIMMOCTH, CO3/aTh OONOJHUMEeAbHbLI pazdesn 015 pabomsl ¢ ceaHcamu LiveCD. Metop, disk
II03BOJIsIET OPraHU30BaTh 3arpysKy He TOJIBKO C AWCKa HMJIM pasfesia, HO U C Jiekalero Ha Hém ISO-
obpasa, a 3T0 MOKHO HCII0JIb30BaTh /I 3arPY3KHU PasHBIX AUCTPUOYTHUBOB, PasMeIléHHBIX Ha OJHOM
HOCHUTeJIe.

CM. Takxe:

* https://bugzilla.altlinux.org/37080

* https://bugzilla.altlinux.org/40554
 https://www.altlinux.org/Propagator

* https://www.altlinux.org/Make-initrd

* https://www.altlinux.org/Alterator-netinst

* https://github.com/osboot/make-initrd/tree/master/features/network
* https://ru.wikipedia.org/wiki/ISO_9660

* https://en.wikipedia.org/wiki/Hybrid_disc
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6. ba3oBpIe «1mrarm» altboot

B pesysibTaTe AeKOMIIOSHIIAM IIpOIlaraTopa pasjanyHble TUIIOBBIE NeMCTBHA BCeX Memodos 3az2py3Ku
IIPpeBPaTUIUCh B OTAe/JbHBIE «IIard» altboot, BBIIOJIHAMIOIME KOHKpeTHBIE 3aJayd B paMKax
KoHIlenuu pipeline/bootchain. basoBbele «iraru» — 3TO He BCe BO3MOXKHBIE «IlIarM» 3arpy30YHOM
nertouky bootchain, a TOJIBKO Te, UTO HCIIOJIB3YIOTCA IIPAKTUUECKH C KaKABIM U3 Memooos 3azpy3Ku
altboot. Koj «1m1aroB» [iig 60JIBIIIMHCTBA 3aTPy30YHBIX METO/0B BEIHECEH B OT/e/IbHbIe IIOIIaKeThI.

[ToxnmakeT make-initrd-bootchain-althoot oripezessieT ciemyrolre 6a3oBble «IIaru»:
 altboot — ompefnessieT mMemod 3azpysKku U caefyroOIHe «maru» bootchain, TpaHcIupyeT apryMeHTHI

IIpoIraraTopa B apryMeHTHI CJIEAYIOIIHUX «IIIaroB» sarpysquoﬁ IIEeIIOYKH,

* download — MHOTOQYHKITMOHA/JBbHBIN «IlIar», HCIOJIbL3YIOIUU curl, obGecrreunBaeT MeTO/bI
3arpysku url, http, ftp, sarpy’kaeT B mamMaTh squash, MokeT 3arpy3suTh o6pas 4yero yrogHo IIpssMo B
yKa3aHHOe 6JI0YHOe YCTPOMCTBO;

* copyfile — cuiIbHO YIPOIIEHHBINM BapUaHT «Iara» download, He HCIIOJB3YIOIUA CETh, U
IpefiHa3HauYeHHBIN 11 KOIIMPOBAaHUA y)Ke TOCTYIHOro ¢aiisia B yKasaHHOE YCTPOMCTBO WJIM Ha
TMPES;

* checksum — mofcuYuTEIBaeT KOHTPOJILHYI0 CYMMY paHee 3arpy>KeHHOr0 WJIM YKa3aHHOTO o6pasa,
9TO MOKeT OBITh He TOJbKO SHA-256, HO U JIF000M JPYTOM XI11T;

* 1509660 — MOHTHpYyeT ycTpoUcTBO Kak CD/DVD-mpuBog ISO-9660;

* squashfs — MoHTHpPYyeT ycTpoicTBO MK Qail U3 KaTasora KakK CKBOIII BTOPOM CTaJUHU 3arpys3Ku
(¢arin, 3anvcaHHBIN B popMaTe GparioBou cucteMsl squashfs);

* liveboot — MHOroQyHKIIMOHAJIbHBIN IIar GUHAJIbHOM CTaAMM 3arpy3KH, CO3JAIOIUU OBepJier
LiveCD Hap read-only rootfs;

* overlayroot — o6ecrieurBaeT IPOCTON CHHTAKCHUC [IJIS1 3aKPBITHS Ha 3allUCh 00BIYHOU rootfs.

Bce «maru» bootchain u altboot BHyTpu initramfs aBisttoTcs ckpuntaMu B /lib/bootchain.
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7.

ITapamMeTpsl 3arpysku altboot

altboot mosryyaeT mmapameTphl 3arpy3sku uepes /proc/cmdline Tak ke, KaK 3TO feJiaJj IIporaraTop u
MO/ilepKUBaeT MX aHaJIOTMYHBIM o6pasoMm. B altboot HeT aHasiora mapamerpa propagator-debug,
II0OCKOJIBKY B caMoM make-initrd ectb mapaMeTpsl rdshell u stop=runinit a1 mmosrygyeHus1 aBapuiHOU
KOHCOJIU 10 Ilepexo/ia B stage2. B althoot HeT aHaJsiora /11 mapamerpa testing, HO eCTb BO3MOKHOCTb
IlepeHanpaBidTh OTJIAJOYHBINA BBIBOJ, B TOM uucie, Ha /dev/console miu /dev/ttyprintk. Bce
oCTaJIbHbIe ITapaMeTphl TaK MM HHaue M0/ eP>KUBAa0TC:

automatic — 0CHOBHOM HAKOIIUTEb ap2yMeHmos nponazamopa u altboot;

hash — xami-cyMmma CcKBoOIllIa BTOPOM CTafUU 3arpyskKd, IIOCYUTAHHAS IO ajroputMy SHA-256 (B
altboot MOXHO HCIIOIB30BaTh W [Pyrve BapUaHTHl X3Illa C HEKOTOPHIMU CHHTAaKCUYeCKUMU
nobaBKaMH);

live — (¢orar) momeuaet ISO-06pa3 kak LiveCD, uTo IpeAIIrChIBaeT BCeryla UCI0Ib30BaTh PEXKUM
9KOHOMUHU ITaMATH;

live_rw — (¢J1ar) mpeamnrceiBaeT UCII0JIb30BATh pazoesl 015 xpaHeHus ceaHcos LiveCD/Rescue;

lowmem — (¢Jar) BKIIOUaeT peXKUM IKOHOMHU IaMITH, MOHTHUPYS 00pa3 HEIOCpPeACTBEHHO C
HocUTeJId 6e3 IIpefBapUTeIbHON 3arpysku B 03Y;

profile — 1mpoduib ceTeBOM 3arpysku C IIOAAep>KKou read-only csnoég LiveCD (B altboot 1o
ymosruaHuio profile=default u mo>xeT paboTaTh He TOJIBKO ¢ NFS);

propagator-debug — B IIporiaraTope gaBas IIpOMe)XyTOUHBIN shell mepex mepexozom u3 stagel B
stage2, B make-initd ecTh CBOM aHaJIOTH, peasu3ylollyie JaHHBIM QYHKIIMOHAJ, I103TOMY B altboot
HepeaJIM30BaH;

ramdisk_size — (1les10e, sgAepHBIN) UYHUCIO0 KUIOO0AWT, BBIEIIEMBIX SAPOM [JI YCTPOMCTB
/dev/ram<N>, B OAVH M3 KOTOPBIX Oy/eT 3arpy’kaTbCd CKBOII BTOpPOM cTaguu (B altboot atoT
IapaMeTp CTajJ Heobs13aTeJTbHBIM);

rescue — (¢uar) momevaer ISO-o6pas kak Rescue LiveCD, 4yTO BiMgeT TOJbKO Ha BBIBOJ
$UHAIBHBIX COOOIIEHUM;

stagename — HasBaHUe ¢ailyla CKBoIla C rootfs BTOPOM CcTafguM 3arpyskH, 0 (akTy TOJIBKO:
«altinst», «rescue» U «live»;

testing — «MEpTBEBII» IapaMeTp, peaJlbHO HU Ha UTO He BJIUSLI, I109TOMY B altboot Hepeanr3oBaH,
B IIOCJIEJHUX BePCHUIX IIpoliaraTopa lepeHanpaBJisiyl AUarHOCTUKY Ha /dev/ttyprintk;

updatemodules — B mpomaraTope paHee HCII0Jb30BaJICI COBMECTHO C AUCKETAaMH, II0Ka OHU He
IepecTajy IOAep>KUBAThC, B altboot mcmosb3yeTcsl i1 OOHOBJIEHHSI «Ha JIETy» (aiiloBOM
CHCTeMBI B stagel, 9TO B YaCTHOCTHU II03BOJIsIeT MIOATPY3UTh HeIOCTAIOIe MOAYJIU I/ipa U IIpaBUIa
udev.
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7.1. HoBble mapameTpsl bootchain u althoot

I[ToMHMO 3aMMCTBOBAaHHBIX «IIPOIIaraTOPHEBIX» IIapaMeTPOB BBEJEHO HECKOJIbEKO HOBBIX. H0ﬂp06Hee
HIMKeIlepedrCJIeHHBIE ITapaMeTPhI OIIMCaHbl B COOTBETCTBYIOIIIHUX pa3/iesiax.

CM.
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bc_debug — (¢srar) BKIroUaeT peskKuM paclIipeHHOMU JUarHOCTUKU U KOIIUPYeT )KypHaJl B stage2;
bc_test — Ha3BaHMe BBIIIOJIHSIEMOTO TeCT-Kelica, KOIIMpYyeT ero BMeCTe C )KypHaJIOM B stage2;

bootchain — crircok «im1aroB» bootchain yepes sanaTyro (7711 COBMECTHMOCTH C IIPOIIaraTopom I1.6.
«fg,altboot»);

cifsopts — [oIlOJIHUTe/IbHBIE ONIIMM MOHTHpPOBaHUA SMB-pecypcoB, HCIIOJIb3yeMble BCEMU
«II1araMu» cifs;

console — (dmepHBIN) oIlpefesisieT KOHCOJb I BBIBOJA CooOIeHUU, B altboot BimsgeT Ha
HACTPOMKY AMAJIOTOB U BBIBOJ )KYpHAJIa;

curlopts — (BHeIITHUI) JOIIOJTHUTEIbHBIE OIIIHUU curl, UCII0/Ib3yeMble BCeMU «I1araMu» download;
noaskuser — (¢Jiar) oTK/Ir0O4aeT JUaI0oTH BBO/Ia, KAK U HEKOTOPhIe 3HAUEHUs I1apaMeTpa console;
nolines — (¢J1ar) 3arpelraeT BEIBOJ, CHMBOJIOB IICEBOTPaPpUKHU B AHUAJI0TaX BBOJA/BBIBO/IA;

nfsopts — [ONOJHUTeJbHBIE OIIIMM MOHTHpPOBaHUA NFS-KaTasoroB, HCIIOJIb3yeMble BCEMU
«ImaramMm» nfs;

overlayroot — obecriedurBaeT IPOCTOM CUHTAKCUC [IJISI 3aKPBITHS Ha 3aIlICh UMelolelcs rootfs.
TaKKe:

https://www.altlinux.org/Propagator
https://www.altlinux.org/Make-initrd

https://www.altlinux.org/Make-initrd-propagator
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8. ApryMeHTHI IapaMeTpa automatic

ApryMeHTH I1apaMeTpa automatic=... HCIOJIb3YIOTCA PasJIUYHBIMH Memodamu 3a2pysKu, OHHU
IIePEeYUC/IAI0TC B popMaTe «I1apamMeTpl:sHadyeHHel,llapaMeTp2:3HaueHueZ,...». 3alluCh automatic=0
3actaBut  altboot BeIBecTH  Jduasoz  ewvlbopa  memoda  3az2py3Ku W 3KBUBaJEHTHA
«automatic=method:auto». IIpuBef€HHBIM HI)Ke CIMCOK H3HAYa/JIbHO He HCUepIbIBAIOIWIM, U OH
MOJKeT PaCIIUPATHCA 110 Mepe CO3JaHUsA HOBBIX Mody/1ell:

* directory — 00bIYHO MOHTHPYEMBIN KaTasIor WX IyTh K ISO-06pasy;

* disk — 1M gucka ¢ o6pasoM, Hampumep, nvmeOn1;

e domain — HasBaHue SMB-goMeHa (Hogoe 6 altboot);

» fuid — HasBaHUe IPOBepPOUYHOTO Qaiiya B KOpHe 3aTPy309HOI0 pasfesa Ha JIOKaJbHOM HOCHUTesIe
(Hosoe 8 altboot u 6 propagator);

* imgsize — (11eJi0e) pasMep 3arpy>kaeMoro obpasa (Hogoe g altboot);

* label — MeTKka ToMa ¢aiiyIoBOM CUCTEMBI pasjesa c 06pasom;

* method — Ha3BaHue Mmemoda 3azpysku altboot (cM. BIILIE);

* options — IOIOJTHUTEJILHBIE ONIITUU MOHTHUPOBaHUA (Hogoe 8 altboot);

* overlays — pa3sHoe, B 3aBUCUMOCTHU OT BEIOPAHHOTO Memooda 3azpy3Ku;
 partition — paszeJ1 qucka c 06pa3oM, HarpuMep, nvmeOn1p2;

* pass — I1apoJib aBTOPU30BaHHOIO I1oJib3oBaTesst (FTP, SAMBA);

* reserve — CKOJIbKO MerabauT O3Y Heo0XOAMMO 3ape3epBUPOBAThH I pabOThHI IIOC/IEe 3arpys3Ku
CKBOIIIA: €CJIM OCTaHeTCs MeHbIIle, BBIJaéTca paTanbHas oIInbka (HaunHad ¢ Bepcud 0.1.5-alt27);

* server — UM uiu [P-agpec cepBepa (SAMBA, FTP, HTTP, NFS);

* timeout — (1esioe) TaliMayT B CeKyHAAX s IIOMCKA HOCUTEJNSI MM OXKHUAAHUS OTKJIHMKa cepBepa
(Hos0€ 8 altboot);

* type — TuII 3arpy>kaeMoro obpasa (Hogoe 8 altboot);
* url — IOJIHBIM CeTeBOM HUJIU JIOKAJIbHBIN IIyTh (Ho80e 8 altboot);

* user — MM aBTOPU30BAHHOTIO I10b30BaTesnd (FTP, SAMBA);

uuid — UUID ¢airoBoM cucTeMbl paszesia ¢ 06pasoM.

M cueprpIBaIONIUHN CITMCOK HO/IIePKUBAaeMbIX apTyMeHTOB JJIs1 KaXKI0To Memoda 3azpy3KuU IIPUBEJEH B
COOTBETCTBYIOIIUX pa3fesnax. CM. Takke ¢paiiisl B /lib/altboot/automatic.d, momnagaroniue B initramfs.

altboot «roHMMaeT» BCe apryMeHTHI, KOTOpble IlepefaBa/IUCh IIPOIIaraTopy, W II03BOJIIET 4Yepes
IOIIOJIHUTEJIbHBIe MOJYJIM OeCKOHEYHO pacIlIupsaTh MAaHHBIM CIIMCOK, IIPU 3TOM HTHOPHUPYS
apryMeHTH], CBsI3aHHbIe C HACTPOMKOU ceTH (TaKue, Kak network, ip, dns, gateway, netmask, hostname u
interface), II0CKOJIbKY B make-initrd ceTb KOHQUTYPUPYETCSI Uepe3 OTAEIbHYI0 GUUy «network».

Hampumep, B IiporraraTope TaiMayThl B KaKJJOM MeTO/ie 3aTPy3KHU 3ajaBaJIiCh YKECTKO IIPSIMO B KOJE,
HO B altboot uepe3 /proc/cmdline medosTHBIN TaWiMayT A JHOO60T0 MeTOAA 3arpyskd MO>KHO
IepeonpeeuTh:
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root=bootchain bootchain=fg,altboot ip=dhcp4 \
automatic=method:nfs,server:192.168.15.1, timeout:120,...

CM. Takxe:

 https://www.altlinux.org/Propagator

* https://github.com/osboot/make-initrd/tree/master/features/network

* https://www.altlinux.org/Bluescreen

* https://bugzilla.altlinux.org/48448
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9. Konpurypuposaunue bootchain u althboot

B pgucrpubytuBax OC AJBT HeoOXozaumoe KOHOUIYPHUpPOBaHUe [JId CO3JAaHHUSA YHHUBepCaJbHBIX
3arpy304YHBIX HOCHUTeJIEN yiKe 6binosiHeHo B mkimage-profiles. 3qech mpescraBieHa UHGOPMaIUA I
paspaboTUUKOB [IPYTrUX NUCTPUOYTHBOB U II0JIb30BaTesed altboot, >xesamoiux paboTaTb ¢ HUM B
YCTaHOBJIEHHOM Linux-cucTeMe Ha OOBIYHOM rootfs, jM60 HCIONb3YIOINUX ogepsieu LiveCD g
JIOKaJIbHOM U CeTeBOU 3aTrPy3KH.

MO>KHO IIOMeCTHUTh B 06pas initramfs cBoi ¢aiiy ¢ aIbTepHaTUBHOM I[BETOBOM IIaJUTPOMN U OIIUIMU
nuasioroB: /etc/dialogre, mporpamMma dialog ucriosnb3yeT 3TOT ¢aiyli mo ymosdaHUi. /[jid BBIBOJA
COOOIIeHUN 00 OIMIMOKAaxX II0 YMOJYAaHUIO HCIOJIb3yeTcsa Apyror ¢amr: /etc/dialogre.error, mpu ero
HaJU4YUU. [TepBBIN $aii MOXKHO II0JYUYHUTD, 3aIlyCTUB:

dialog --create-rc

U altboot, 1 bootchain HacTpauBarTca yepe3 OgUH ¢aityl KOHQUIYPaIlMH, KOTOPHIN TaKKe [JOJDKeH
nonactb B o06pa3 initramfs: /etc/sysconfig/bootchain (mmpu 3amycke make-initrd nepeMeHHOM
$BOOTCHAIN_PATH MO0XKHO II€peOIIpele/IUTh KaTajlor, B KOTOPOM HaxXOoAuUTCd KOHQUTrypalus). B atoMm
KOHQUTYypallMOHHOM ¢ariijile MOXKHO Ilepeollpefie/IUTh AedoThl U 3a4aTh IlapaMeTpbl, KOTOpbIe
W3HayaJbHO He oIllpefesieHbl. CM. IeTaslu B IpuMepe bootchain-doc/samples/bootchain-alt.conf. [is
no6aBJIeHUs IIPOHU3BOJILHBIX GaliyIoB UCII0JIb3yeTC s JUPeKTHBa B /etc/initrd.mk:

PUT_FILES += <¢aiino>

[Ipo xodurypupoBaHue B mkimage-profiles cmorpute features.in/initrd-bootchain/README. Jasee
OyZeT IIpUBe/leHO OIIMCaHHWe U3BeCTHBIX KOHQUTYPAIIMOHHBIX [IepeMeHHBbIX.

CM. Takxe:

* CosmaHMe cBoero initrd.img ¢ bootchain

https://www.altlinux.org/Mkimage-profiles
 [IpuMep KOHQUTYpPALIUHU B IIaKeTe C JOKyMeHTallhuen

* /lUCTPUOYTUBHBIN CKPUIIT [IJI1 CO3ZaHUA initrd.img

9.1. Moayss make-initrd-bootchain-core

BC_DEBUG — HeIlyCTOe 3HaUYeHHe, ecIU BKIIUYeHa pacllivpeHHasd OT/IafKa;

BC_LOG_VT — ecyi¥ HellyCTOe 3HaUeHNe, TO IOPAAKOBbIN HoMep TTY 111 BBIBOZA JKypHaJIa;

BC_LOGFILE — nyTh K ¢arry KypHaJia UJIH YCTPOMCTBO I BbIBO/IA B HETO COOOIIEHUN OTJIaIKH;

BC_DEVICE_TIMEOUT — r106a/1bHBIN 1eGOJITHBIN TalMayT AJIs JIF0OBIX «I1aroB» altboot;

BC_FGVT_ACTIVATE — ec/jid HemycTOe 3HAaueHHe, TO 4Yepe3 CKOJIBbKO CeKyH]JI aKTHUBHPOBAaThb
UHTEePaKTHUBHBIU TepPMUHAJL,
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* BC_TMPFS_SIZE — HemycTOe 3HaueHUe pazmepa TMPFS, eciit XOTUM ITIOMEHATH 1eHOJITHOE 3HAUEHUE

«50%» (HaunHag ¢ Bepcuu 0.1.5-alt27).

9.2. Moaysb make-initrd-bootchain-waitdev

« WAITDEV_TIMEOUT — 1y106aJIbHBIH 1eOITHBIM CYMMapHBIN TaliMayT I BCeX «I11aroB» waitdev.

9.3. Moayis make-initrd-bootchain-altbhoot

* OEM_WELCOME_TEXT — mHcroJb3yeTcd B KaueCTBe 3aroJIOBKa BepXHEro YpOBHA B [JUaJorax

altboot;
OEM_DISTRIBUTION — ucrioJyib3yeTcs B KaueCcTBe Ha3BaHUA AUCTPUOYTUBA B Axasiorax altboot;

OEM_CDROOT — Heo06sg3aTeJbHBIN IIyTh K KOpHIO ISO-06pasa BHyTpH initramfs, B OC AJbT 3TO
/image;

OEM_LIVE_STORAGE — MmeTka ToMma live_rw pasde.ia, eCId yKa3aHa;

OEM_BAD_STORAGE — mMeTKa ToMa, UTOOBI He HCIIOJIb30BaTh live rw pasdes Ha ILJIOXOM HWJIHA
CJIUIIIKOM MeJIJIeHHOM YCTPOMCTBE;

OEM_SETUP_STORAGE — MeTKa ToOMa pasjeJia i1 060HOBJIeHU initramfs «Ha jeTy»;
OEM_IMAGES_BASE — Ky/1a B stage2 MOHTHPOBATh KaTaJIOT C o6pasamu c.10é8 LiveCD;
OEM_OVERLAYS_DIR — Ky7zia B stage2 MOHTHUPOBATh caMU c/10u LiveCD;

OEM_URL_NETINST — 3HaueHHe I10 YMOJYaHUI0 KOMIIOHEHTHI directory [jig 3arpy3kKu MeToJaMU
http u ftp;

OEM_NFS_NETINST — 3HaueHHe I10 YMOJUYaHUI0 KOMIIOHEHTHI directory il 3arpy3Kd MeTOJ0M
nfs;

OEM_CIFS_NETINST — 3HaueHUe 110 YMOJIYaHUI0 KOMIIOHEHTHI directory Ajs 3arpysKd MeTOLO0M
cifs.

9.4. Moaysp make-initrd-bootchain-waitnet

°* OEM_SRV_NETINST — 3HaueHue II0 YMOJYaHUK KOMIIOHEHTHI Server IjIsd 3arpyskd MeTOoJaMU
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10. /lHarHOCTHUKA

10.1. )KypHasiupoBaHUue

JemoH chaind Begét xypHas /var/log/chaind.log, noctymHeii B stagel Ha tty3 (110 Hakaturo Alt-F3),
4To ompezesseTcd AedoaTHBIMUA 3HaueHUIMU BC_LOG_VT u BC_LOGFILE B ¢paiiie koHPuzypayuu, a
TakKe nepebuBaeTcs IlapaMeTpoM make-initrd rdlog=console miu rdlog=printk B paHTaiime, 4TO
IpeanUCchbiBaeT BBIBOAUTH >KypHasl Ha /dev/console miu Ha /dev/ttyprintk. Eciik 1eMOH 3armyliieH B
pedcume cogmecmumocmu ¢ pipeline, To >KypHaJ1 OyzeT Ha3BaH uHaue: /var/log/pipelined.log.

PaciirpeHHas AMarHoCTUKaA BKIOUaeTcs yepes /proc/cmdline mapamerpoM be_debug. B aToMm ciayuae B
>KypHaJI IoNajilaeT 3HAYUTEeIbHO 00JIbIlle MHGOPMAITUH U OH KOIHPYEeTCs 10 TOMY JKe IIyTH B stage2
rmocje OTpabOTKU IIOCJIe[HEro «Iara», a eciu B HOBOM rootfs HeT /var/log, Torma KOIIHMpyeTCs B
/dev/bootchain/.

10.2. OTi1agka

AnasioroM propagator-debug B camoMm make-initrd gsisgerca nmapaMmerp rdshell 6o stop=runinit,
IJIS1 UX UCII0JIb30BaHUs 06pa3s initramfs mo/pKeH O6bITH COOpaH C COOTBETCTBYHOIEH puueit «rdshell».

B mapamMeTpe stop HY)KHO YyKas3blBaTb CepBHC, IIepel 3allyCKOM KOTOPOrO 3arpyska [0JDKHa
OCTaHOBUTHCA. IIpH 3TOM Oy[eT IIpe/yIO’KEHO 3allyCTUTh CEPBUC U IIPOJOJ/DKUTH 3arpysky (Y), He
3alycKaTh CepBUC M NIPOAOJ/DKUTH 3arpysky (N) u samyctuth rdshell (S). Heo6xoamMmo 3aiyCTUTh
rdshell, Ha>kaB S. /ljia Beixoga us shell Hy>)kHO HakaTh Ctrl+D Wiy BHIIOJHUTE KOMaHAY exit. CIIMCOK
CEepBHCOB HaXOAUTCA BHYTPH initramfs B kaTaJsiore /etc/rc.d/init.d/.

IIpn oTnagke 6yeT MellaTh HHTepaKTUBHAA 3acTaBka plymouth, 1mosToMy Hy>KHO TakyKe yKasbIBaTh
rnapameTp nosplash.

10.3. TectupoBaHue

[TakeT make-initrd-bootchain-doc cogep>XuT Habop s TeCTUPOBAHUS C JOKYMeHTaI[Uued, JeMOH
chaind noppmepxuBaer mnapameTp bc_test=<NAME>, mpeAIMCchIBalOIUi CKOIIMPOBATh J>KypHaJI U
Ha3BaHMUe YCIIeIIHO IIpoigeHHoro Tecta <NAME> B Kartasior /var/log rootfs BTOpoi cTraguu 3arpys3ky, a
ecJIM B HOBOMU rootfs HeT /var/log, Torga sTa uHGopMarysa konupyercd B /dev/bootchain/.
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11. CoBMecTHMOCTE C pipeline

leMoH chaind Mo’xeT paboTaTh B OJJHOM U3 ABYX PEXKHUMOB: «POJHOM» U B «peKHUMe COBMECTHUMOCTH C
pipeline». /[yig «pOfHOTO» pesKUMa IIPeyCMOTPEH CUHTaKCHC:

root=bootchain bootchain-=...
«Pe>KMM COBMECTUMOCTH C pipeline» akTUBUpyeTCs IIPU 3allMCH B IapaMeTpax 3arpy3Ku:
root=pipeline pipeline=...

Table 1. Cxo0cmea u pasauHust Mexcoy 08yMs. PeHCUMAMU NepeqUcIeHbl 8 madauye:
JelicTBHe UM 3HaYEeHUe pexxum «pipeline» pe>xuM «bootchain»

3aBepIlleHHe U IepexX0/ B stage2 II1ar MOJKET BBIUTH C KOJIOM 2 IIar J0J/DKeH BBI3BaTh
break_bc_loop()

ITar BrI3Bas break_bc_loop() IeMOH 3aBepIIIaeTcs IIeMOH 3aBepIllaeTcs

[Tar 3aBepIauics ¢ KogoM 0 Iepexof K cyIeiyIolleMy 1Iary Iepexof K cyIeiyIolieMy 1ary
[ITar 3aBepIIMJICA C KOLOM 2 IleMOH 3aBepIllaeTcs 06paboTKa OIIMOKHU

[Tar 3aBepIIMICA C KOZOM >0 06paboTKa OIIIHOKHU 06paboTKa OIIMOKU
3HaueHue $mntdir /dev/pipeline /dev/bootchain

JKypHau1 oTy1agKku /var/log/pipelined.log /var/log/chaind.log

O6paboTka omubKku 1eMoHoM chaind BEHITIOTHSIETCS CIeyIIuM 06pa3om. I1o yMOoTUaHHUI0 pa3perieHo
4 pasa IIOBTOPSATH 3adeMTUBIINICS IIaT C Iay30# B 2 CeKyHABL JlaHHBIM PeXXUM OTKJII0UAeTCs II1arom
«noretry» W BKJIIOYAeTCI OOpaTHO ITaroM «retry». IIpM OTKJIIOUEHHM IOBTOPOB [€MOH BBIXOIHUT
HeMe/[JIEHHO C COOTBETCTBYIOIIEN 3aIHChI0 B )KypHasie oTianku. chaind He morryckaeT Bo3BpaIleHUs
CKPUIITaMHU «ITIaT0OB» HEHYJIEBBIX KOJIOB, HO He 3HAET, KaKHe «IIIaTh» TeOPeTHUYeCKU MOTYT GeHIUThC,
a KaKue HeT.

B «pekrMe COBMEeCTHMOCTH C pipeline» 1eMOH [esiaeT UCKIOUYeHUe i1 06pab0TKHU BO3BPAIllaeMOoTo
KOJla 2, paccMaTpuBas ero Kak KOMaHJy HeMeJ[JIeHHOIO IIpeKpalleHus paboThl C COOTBETCTBYIOIIEH
3alIMChI0 B JKypHaJle O0TJIaJKU. B J1r060M peskuMe IIpeKpallleHue paboThl leMOHa BBIIIOJIHIETCS Cpasy
I10CJIe BBIXO/la U3 CKPHIITA «Il1ara», BbI3BaBIero ¢yHKIuw break_bc_loop(). 3HaueHMs 110 yMOJTYaHUIO
g $mntdir W OyTM K JKypHaly OWIAAKU MOJXKHO  IIepeollpefile/IUTb B KOHOHUre
/etc/sysconfig/bootchain.

B mocsegHux Bepcusx make-initrd opuruHasibHasgs ¢uya «pipeline» 1epecrasa OBITH JAEMOHOM,
IIOCKOJIBKY B caMoM make-initrd IIpoM3onuIv apXuTeKTypHBle H3MeHeHUs C MoMeHTa ¢QopkKa
«bootchain». Taxke B koj make-initrd u B koj ¢uuu «pipeline» ImepeTekysm HEKOTOPhIEe BeIllH, B
YaCTHOCTH, OIIMCAaHHAasA BhIIIe 06paboTKa OIIMOOK Tellepb U B «pipeline» crajsia 60Jiee yIIpaBJIsgeMO.
Ho coBpeMeHHBIN «bootchain» BCE 60JIbIlle OTIMYAETCSI OT COBPeMEHHOTO0 «pipeline», 3mech TpedbyeTcs
IepyuoguyecKasi CHHXpPOHHU3AIUs Koza 60 Bo3BpaleHue «bootchain» B artctpuM make-initrd.
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12. CoBMeCTHMOCTH C propagator u init-bottom

«IlTarn» altboot Moryr pa6oraTb B OZHOM H3 ABYX PEKHMMOB: B «OOBIYHOM» pPeXHMe, KaK «Illaru»
bootchain (Ho He pipeline), ¥ B «pe’XHUMe COBMECTHMOCTH C IIPOIIaraTOpoM». BHYTPH KMCXOJLHUKOB
«111aroB» 3TO ylpasideTcd IepeMeHHON $ALBOOT_OLDROOT. B «00BIYHOM» peKHUMe «IIIaru» MOTYT
IIOBTOPATBHCA B IeII0YKe, OHU KOHQUIYPUPYIOTCA II0 OTHEeJbHOCTH 4epes3 /proc/cmdline, HU4Yero He
SKCIIOPTHUPYIOT B Stage2, MOHTHUPYIOT KaTaJOTM B CTHe pipeline, 1o yMmos4aHHWI0 dYepes
/dev/bootchain/dst/step<N>, Hampumep:

root=bootchain bootchain=fg,localdev,copyfile,checksum,squashfs,liveboot, rootfs \
altboot_localdev=method=cdrom;uuid=2021-05-30-12-55-00-00;directory=/rescue \
altboot_copyfile=dst=RD;src=/rescue ramdisk_size=497773 \
altboot_checksum=613bf1a12803b448682d0c6d628400d2a52138b61e6815af34f364cf71ad65ec \
altboot_liveboot=stagename=rescue;method=cdrom;flags=1live_ro,rescue,live_rw

Pe’XMM «COBMECTHMOCTHU C IIPOIaraToOpoM» aKTHUBHUPYeTCd «IIaroM» ¢ uMeHeM «altboot». OH cam
orpeziesisieT 1 KOHQUTYPUPYeT Uyepe3 BHYTPEHHUM KOHQUT BCe IOCIEAYIOIIMe «Illarku», OPUEeHTUPYICh
Ha IlapaMeTphl, IIpefHasHaueHHble IIpoIlaraTopy M CKpUITY init-bootom. B 3aTom pexume
$ALBOOT_OLDROOT=1, kaxgbIii «1m1ar» altboot MokeT OBITH IIPOMIEH TOJIBKO eQUHOXKABI, B Stage2
9KCIIOPTUPYIOTCS OIIpefieIEHHbIEe JaHHbIe, B 3aBUCUMOCTH OT BBIOPAHHOIO Memooda 3azpy3Ku, KaTaJoT
/dev/bootchain, 10 BO3MOXHOCTH, OYHUIIIAETCA [0 IIepexoja B stage2, MOHTHPOBAHUE BBIIIOJIHIETCSI
«BHaXJIECT» yepes3 KaTaJIoTH /root ($rootmnt) 11 /image (SOEM_CDROOT):

root=bootchain bootchain=fg,altboot automatic=... \
[lowmem] [ramdisk_size=...] [stagename={altinst|live|rescue}]

A TIOJIHOM  COBMECTHMOCTH C IIPOIIaraTopoM B KOH@ueypauuu  cjaefyeT  IIPOIHCaTh
OEM_DEFAULT STAGE2=altinst, sToT gedoyaT ObLI B IIpoliaraTtope, B Koge altbhoot ero Her. llHaue
obpas, cobpaHHBIN Oe3 mapaMeTpa stagename=... 3aTpy3sUThCI He cMOKeT. B mkimage-profiles Takoi
nedoJIT yoKe OIIpesiesiéH.
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13. HHTepaKTUBHBIN pe>KHM Pa0OTHI

HexkoTopeiM miaraMm altboot TpebyeTcs MHTepaKTHBHOe B3aWMOJEMCTBUE C II0JIb30BaTeseM. Ileper
TaKMMMU IlIaraMU CJjIeflyeT BKJIIOUaTh 11ar fg, make ecsii HUKaKUX JUAJIOTOB B pesysbTaTe paboThl He
OyzeT BbIBe/leHO. I10 yMOT4aHUI0 HHTepaKTUBHAs KOHCOJIb HAaXOUTCI Ha BTOPOM TepMuHalle (tty2). B
bootchain aBTo-TIepek/II0UeHe HA HHTEPAaKTUBHYI0 KOHCOJIb 0TyI0KeHO Ha (BC_FGVT_ACTIVATE=7)+1,
T.e. II0 yMOJYaHUIO Ha 8 cekyHn 6e3 bc_debug mim Ha 2 ceKyHABI C BK/IKYEHHBIM bc_debug.
[lepexIroUueHre BBIIIOJIHAETC HeEMe[JIEHHO II0 HakaTuro Alt-F2 wiu aBTOMaTU4YeCcKd: a) NpH
BO3HUKHOBEHUU JJHaJiora C OIIUOKOM; 6) IIpU II0IBJI€HUHU THajIoTa BBOJA; B) 10 UCTEUYEHUIO 3aJaHHOTO
TarimayTa. I[Ipy aBTOMaTH4YeCKOM aKTHBaIlUM HMHTEPAKTHUBHOM KOHCOJIM rootdelay u mporpecc 6ap
plymouth BpeMeHHO OTKJII0UaI0TCS.

EcTh f1Ba ITapaMeTpa 3arpy3Ku i1 yIIpaBJIeHHs UHTepaKTHUBHBIM B3aUMO/[eCTBHEM:

* nolines — 3ampeljaeT B Auasorax BBIBOJ JIMHUM CUMBOJIaMU IiceBrorpaduku. IlosiesHo, eciu B
crucTeMe HeT IIPUQPTOB /I UX IOAJEP)KKU. B aTOM ciydae JJMHUU BBIBOAITCS CHMBOJIAMH U3
o6sryHOr0 Habopa ASCIL.

* noaskuser — 3arpelraeT [uajaoru BBoja. OGbIYHBIe COOOIEHUS U COO0IEeHUs 00 OIIMOKaX TaKKe
SIBJISIIOTCS. IMaJIOTaMU BBOJIa, IIOCKOJIBKY TPeOYIOT peaKIluu I10b30BaTessl. Ecaiu 3a KOHCOIbI0O HET
I10JIb30BaTeJsIsA, TO He CTOUT PacCUNTHIBATh Ha €ro peaKIui. Vcriosb30BaHUe JaHHOTO ITapaMeTpa
NIpUBEJET K QaTaJbHOM OIMKMOKe B KOJle, KOTOPHIM IOIBITAETCS OTKPBITH JHaJor BBoja. [loaToMy
altboot HamcaH TakuM 06pa3oM, YTOOBI YUUTHIBATh JAHHBIM ITapaMeTp U eC/Id BBOJ, 3alIpelléH,
TO OTPAaHUYMBATHCS, II0 BO3MOYKHOCTH, BEIBOJIOM COOOITIEHHU B YKypHAaJL.

3amnpeTUTh BBHIBOJ] TAKUX BU/PKETOB, KakK gauge (Iporpecc 6ap) WX OCHOBAaHHOrO Ha HEM ponder
(6eckoOHeUHBIN IIPOITeCC), HeJb3s, HO eCIU 3arpy3ka IIPOMCXOJUT OUeHb OBICTPO, TO 10 YMOJTYAaHUIO
3THUX TUAJIOTOB IT0JIb30BaTENb a’ke HE 3aMETHT, TaK KaK ITePeKIIoUeHre Ha HHTePAaKTUBHYI KOHCOJIb
OTJIOXKEHO 0OBIUHO Ha 8 CEKYH/I, B KOTOPhIE YKJIAIbIBAETCS Jla’ke caMasi MeJ[JIeHHasl 3arpy3Ka B stagel.

CM. Takxe:

https://bugzilla.altlinux.org/30472
* https://bugzilla.altlinux.org/41521

https://bugzilla.altlinux.org/41097

https://bugzilla.altlinux.org/41096

https://bugzilla.altlinux.org/48448
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14. ITocTossHHOe XpaHWIHINEe ceaHCOB LiveCD

[Togmep>KKa NAHHOIO peskKuMa TpedyeT «JI0KaJbHOro» Merona 3arpysku disk wim cdrom, a Taxxke
nakera make-initrd-bootchain-liverw. K mapamMeTpaM 3arpysku [Jo/DKeH OBITH [Jo0aBiyieH
IporaraTopHbeIX mapametrp «live_rw», ecsi 3arpyska BBIIIOJIHSIETCS B pedcuMe COBMEeCmMUMOCMU C
nponazamopom. T'uopugHeId 1SO-06pa3 aucTpubyTUBA 3anuckiBaeTcsd Ha USB-¢uierrr, MMC-KapTy Wiu
MHOM HOCUTeJIb, Ha KOTOPOM JI0JDKHO OCTaBaThCd He MeHee 1I'6 cBO60JHOTO MecCTa.

[Ipu mepBoO# 3arpyske c mapamMeTpom «live_rw» meTozmoM cdrom BeChb OCTaBIIMMICA TUCK OymeT
HUCIIOJIb30BaH IIOJ pasfgeJ C MeTKOM ToMa, OIlpefiesiseMblii KOHQUIYPAIlMOHHON IIepeMeHHOMU
$OEM_LIVE_STORAGE, B ciryuae OC AsbT 970 «alt-live-storage». Bce nsMeHeHUs OYAYT 3alIUCHIBAThCSA
Ha CO3/laHHBIN pasfiesl ¥ COXpaHAThCA MeXKy IlepesarpyskaMu. [Ipy mocieyroIux 3arpyskax JaHHbBIN
paszes 6yIeT IMOAKIIUYATHCA KaK BepXHUM cIoM R/W aBromatmuecku. [yt Metoga disk rmoseneHue
aHaJIOTUYHO, C TOM JIUIIb Pa3HUILIEN, UTO UCII0JIb3YeTCsI CBOOOLHOE MECTO Ha TOM JUCKe, I7ie HaXOUTCSI
3arpy304HbIN paszell (B IIporiaraTope aToro He 6b1710).

CenyeT UMeTb BBHUJY, UTO IIOCTOSTHHOE XPaHUJIMIIE CeaHCOB C TeXHUYECKON TOYKHU 3PeHU SIBJIAETCS
KOMIIPOMHCCOM MeJKAYy CKOPOCTBI0 M HaLEXHOCTHI. Onmuu ¢popMaTHpPOBaHUA W MOHTHUPOBAHUSI
HOCHUTeJII OPUEHTHUPOBaHbI Ha CpejHe-CKOpocTHBIe USB-HOoCUTesd. /laHHBIe MOIYT IIOTEPSITHCS IIPU
cO0sIX MUTaHWs WU «3aBUCAaHWU». [I0CTOSIHHAA 3allMCh Ha OTHOCUTEJBLHO Me/yleHHble USB-HOCUTe !
He gABJydeTcd 3QQeKTUBHOM, e cjeAyeT IIpeAIIOYecTb [APYyroM BapHaHT pPabOThI, ONMCAHHBIA B
c/iedyrouiemM pasoee.

IIpumep ucnob308aHUs:
root=bootchain bootchain=fg,altboot live stagename=live \

automatic=method:cdrom,uuid:2021-05-30-18-28-59-00 \
ramdisk_size=1081725 showopts live_rw quiet splash

CM. Takxe:

https://bugzilla.altlinux.org/32562

https://www.altlinux.org/Make-initrd-propagator

* https://www.altlinux.org/Remount_rw

https://bugzilla.altlinux.org/51479
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15. Read-only ciou LiveCD

IIpu ceteBO#1 3arpyske c cepBepa NFS mau ¢ cepBepa SAMBA, a Takke IIpHU JIOKAJILHOIM 3arpyske
MetosamMu disk uiu cdrom c yHuBepcasabHBIX 00pa3oB LiveCD miau Rescue poryckaetcsa pabora co
croaMu LiveCD, IOCTYIHBIMH TOJIBKO Ha 4UTeHMe. IIpd 3TOM CcaMBIM HIJKHUM CJI0€M [JI1 UTEeHUS
CTaHOBUTCS CKBOII BTOPOM CTafuU (KOpHEBOM cHCTeMbl) Ha HcXogHoM ISO-obpase, mmoBepx Hero
HaKJIaJbIBalOTCI 00paskl, co3/laBaeMble CHUCTEMHBIM aJMHUHUCTPATOpoM. CaMblii BepXHUM R/W-cioi
co3faéred UId 3allMCH Ha tmpfs WM BBIZleJIeHHBIN pasfes (TOJIBKO IIPU JIOKAJIBHOM 3arpyske IIpU
UCII0JIb30BaHUU NTapaMeTpa live_rw, cMm. npedsidywiuii pazoen).

V3 IOJIy4eHHOT0 «CJIOEHOTO ITUpora» popMupyetcs rootfs, B KOTOPYI0 IIPOMUCXOAUT 3arpy3Ka, UTo JaéT
BO3MO)KHOCTh a/IMIHHUCTPAaTOpPaM BHOCHUTH HeOOXOAMMBbIe U3MeHeHUsI B HAaCTPOHUKU HCXOHOTO JANCKA
U TIPEe/IOCTABJISITh 3TO I0JH30BATE/SIM CETEBBIX Oe3TMCKOBBIX KJIACCOB C IOCTYIIOM TOJIBKO Ha UTEHHUE,
NpuyéM TakKoH Ccroco6 IIeHTPaJM30BAHHOTO YIIPaBJIEHHWST HACTPOMKaAaMH U 3arpy3KHd C
HCII0JIb30BaHUEeM read-only cKBoIlled 3HaUUTENIHHO 3QPeKTUBHee MeXaHU3Ma PabOThI C NOCMOSHHbIM
XpaHuAuweM cearcos, TeM 6oJjiee, eCIM TOBOPUTH O JIOKaJbHOU 3arpyske c¢ USB-¢uiern u mojo6HBIX
OTHOCHUTEJIFHO Me/[/IEHHBIX HaKOITUTeJeH.

Table 2. Hudice npedcmas.ieHa mabAuya ¢ NPUHAMuIMU ymoadaHusmu 8 OC Anom:

MeTtop, HNms nepeMeHHOH IIyTh K IpodmisiM ¢ o6pasamMu OTHOCHTEJIFHO Yero
cdrom - / CM. mapameTp overlays
disk - / CM. mapameTp overlays

cifs $OEM_CIFS_NETINST /netinst/overlays-live Ha ToMm >xe cepBepe SAMBA
nfs $OEM_NFS_NETINST  /srv/public/netinst/overlays-live Ha ToM >xe cepBepe NFS

HMs npoduiIsi — 3TO OTHOCUTEJILHBIM NYTh K KaTaJIOry, 3aJlaBaeMblil IIpOIlaraTOPHbIM IIapaMeTpoM
profile, HartpuMep, «rescue/overlays». IIpu 3arpyske C UCII0JIb30BaHHUEM CJI0€B (oBepJieeB) LiveCD, Bce
¢aiypl ¢ okoHYaHuAMU .squashfs 1 .iso B kaTasiore mpoduiiss pacCMaTpHUBAIOTCA KaK OBepJer U
MOHTUPYIOTCS CJIOAMU APYT HaZ JPYroM B ajipaBUTHOM HopsiKe. Tak UTO B KaTaJIore Ha cepBepe (4 B
COOTBETCTBYIOI[eM JIOKaJbHOM KaTajJore) MOYKHO pa3MeCTUTh He OJHH, a HeCKOJbKO pPasHBIX
npoduiier 3arpysky, a B Ka>KJJoOM U3 HUX — COOCTBeHHBIM Habop LiveCD-oBepJieeB. IIyTh K KaTajaory ¢
HpoQUIAMU IJIS CeTEeBBIX Memodog 3azpy3Ku OIIpefeJisieTcs IIapaMeTpoM overlays, HO ero MO>KHO
OIIyCTUTh, ¥ TOIJa UCIIOJIb3YIOTCA AedoIThl U3 TabIUIbl. /U1 JIOKaJIbHBIX Memodos 3azpy3Ku overlays
yKa3bIBaeT Ha pasfiesl C OBepJIesIMHU.

OCco6eHHOCTH peaM3alliy IIOUCKA IIPOGIMIIS 3aBUCSAT OT BRIOGPAHHOTO Memood 3azpy3sKu:

* disk wiu cdrom: eciu aprymeHT overlays=local _profile, npo¢uis OyzeT HcKaTbCd Ha TOM JKe
paszeJie, Cc KOTOPOTO BBIIIOJIHSIETCS 3arpy3Ka CUCTeMB], MHaUe apryMeHT overlays paccMaTpuBaeTcs
Kak MeTKa Toma ycrporictBa (LABEL), Ha KoTopoM OyzeT ucKaTbcsa Ipoduis ¢ LiveCD-oBepiiessmy;

* cifs: ucriosnb3yeTcs Iy Th, OIIpe/ieIEHHBIN apI'yMeHTOM overlays, ecjiv ero HeT, TO II0CJIe/IHSSA 4acCThb
B IIyTH K ISO-06pasy miM KaTasaory, yKasaHHOIO IIpHU 3arpyske B automatic=... WM Ha Iiare cifs,
3aMeHseTcd Ha «overlays-live», a eciu He ymaércd OIpefeJUTh IIyTb TaKUM CIIOCOO0M, TO
ucrionb3dyerca ¢opmysa: «$OEM_CIFS_NETINST/overlays-live», 1ipu 3TOM, IlepBas 4YacTb B
IIOJIyYeHHOM ITyTU OIlpejesisieT Ha3BaHue pecypca SAMBA;
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* nfs: UCII0JIb3yeTcs IIyTh, OIIpe/le/IEHHBIN apryMeHTOM overlays, ecjii ero HeT, TO II0CIeIHSS 4acCThb
B IIyTH K ISO-06pa3y niMu KaTasIory, yKasaHHOIO IIpHU 3arpyske B automatic=... iy Ha Iuare nfs,
3aMeHsieTcd Ha «overlays-live», B TOM 4HCJle, HA BBIYMCIIeMOe 3HayeHUe MO>KeT BJIUATH SIBHO
nepegaBaeMsblil 1ary liveboot nmyTh uepes aprymeHT directory, a eciu He yIaéTcs OIpeeIUTh
IIyTh TAKUM CII0CO60M, TO UCII0JIb3yeTcsd popMysia: «$OEM_NFS_NETINST/overlays-live».

[Ipo1e roBOps, Ha BCE eCTh YMOJIUYaHUS, IlepeObuBaeMble pyKaMu yepes /proc/cmdline.

Bce memooul 3aepysku althoot UCII0/Ib3yIOT 0011IMe pparMeHTHI Koja 1 paboThl ¢ read-only ciaosiMu
LiveCD, He06oJIbIIHE OTIMYKA 00eCIIeYrBAIOTCA CKPUIITOBBIMHU «XYKaMH» Memooos 3azpy3Ku. BILIOTH
10 BBIXOZIa IIPOAYKTOB Ha «O/MHa/AIIaTON IuiaThopme» B OC AJBT BO3MOXKHOCTL paboThl ¢ read-only
caoaMmu LiveCD obecrieynBasiach TOJIBKO IyId Mmemoda 3azpysku nfs. IIpu 3arpyske cpejcTBaMHU
propagator c init-bottom, ecii uMs poduidl He YKasblBaJIOCh, TO COOTBETCTBYIOIUU YPOBEHb
KaTaJlora He HCIOJb30Bajcia. Ilpu Iepexozme Ha altboot cienyeT y4uThIBaTh, 4TO ecau profile He
yKa3aH B /proc/cmdline, ero 3HaueHHe 110 yMoJyidyaHUI0 — «default», COOTBETCTBYIOIIUN OAKATAIOT
I0JDKeH OBITH CO3JJaH Ha cepBepe.

[Ipr JI0KaJIbHOM 3arpyske c IlapaMeTpoM live_rw (cM. npedeidywiuii paszodes) MOKHO BBITAIIUTH
COJlep>KHMOe caMoro BepxHero R/W-cj1os 3 Kartasora /.rw, OTQU/ILTPOBATh HEHY)KHOE U YIIaKOBAaTh B
CKBOIII KoMaHI0¥ mksquashfs, KoTopbIit II0TOM HCII0JIb30BaTh B KauecTBe read-only oBepJiess. Kpome
TOTO, IIPX JIOKAJIbHOM 3arpyske [OIIyCKaeTCsd OJHOBpeMeHHas paboTa M C HeCKOJIbKHUMU read-only
oBepJIeAMH, U C NOCMOSHHbIM XpaHUAuWeMm cearcos LiveCD.

ITprMephI UCIT0/Ib30BaHUA:

root=bootchain bootchain=fg,altboot rescue \
automatic=method:cdrom,uuid:2021-05-31-01-09-58-00,0verlays:SLICES \
stagename=rescue ramdisk_size=497773 profile=rescue/overlays

31ech JioKasibHada 3arpyska ¢ ALT Rescue MeTooM cdrom B peKHMe COBMECTHMOCTH C IIPOIIaraTOPOM.
dalel C OBepJsiedMU HaXOOdTCsI Ha OTAEeJbHOM pasfese ¢ MeTKoM ToMa «SLICES» B mopgkartasiore
/rescue/overlays.

root=bootchain bootchain=fg,altboot live lowmem ip=dhcp4 \
automatic=method:nfs,network:dhcp,server:192.168.15.10 \
stagename=1ive ramdisk_size=1107233 profile=alt-ws11

3nmech ceteBad 3arpyska c LiveCD MeTooM nfs B pe)kriMe COBMECTHMOCTH C IIponaraTopoM. Paiiibl ¢
oBepJieIMHU HaxogaTcsd Ha ToOM »Ke NFS cepBepe B 11ogkaTaJiore /srv/public/netinst/overlays-live/alt-ws11.

CM. Takxe:

https://altlinux.org/Netboot

https://www.altlinux.org/NetInstall

https://www.altlinux.org/Make-initrd-propagator

* https://www.altlinux.org/Remount_rw
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16. IIlaru bootchain

B ocHOBHOM, «i1aru» bootchain — 3T0 OTHOCUTE/JILHO HEOOJbIIKME CKPUIITHI, II0IIafarIrue B 00pas
initramfs B katasor /lib/bootchain/. Ho Takke cpefy HUX eCThb U BHYTpPeHHHe IICEBJO-IAary,
peanu3yeMble HeIlOCpeCTBEHHO JleMOoHOM chaind.

16.1. debug

Bxogur B mnoamakeT make-initrd-bootchain-core, sBisisieTca pacinupeHueM — pipeline, B
IOIIOJTHUTE/IbHBIX IIapaMeTpax He Hy KAaeTcd. YKasblBaTh JaHHBIN «Il1ar» B CHHTAKCUYeCKOH Ilell0uKe
3arpysku He cienyeT. OH aBTOMaTHYeCKH 3allyCKaeTcs IIPHU HCII0JIb30BaHUU ItapaMeTrpa bc_debug B
/proc/cmdline mepen KakabIM «11arom» bootchain u 1epez mepexomoM B stage2, oKasbIBasi BIUSHUE
TOJIBKO Ha cofiep>KuMoe >KypHasia /var/log/chaind.log (uu /var/log/pipelined.log).

16.2. fg

Bxogur B mnopamakeT make-initrd-bootchain-core, sBisisieTca paciiupeHueM — pipeline, B
IOIIOJIHUTEJILHBIX ITapaMeTpax He Hy)KJaeTCs. ITO BHYTPeHHUM IICeB/I0-IIIar IJIaBHOTO ITHUKJIAa leMOHa
chaind, obecieuuBarIUll €ro IIepeBo] B UHTEPAKTUBHBIN pPeyKUM IIPU HaJIWU4YMUU B initramfs ¢uuu
bootchain-interactive. Camomy bootchain HHTepakKTHBHOCTL He TpebyeTcsd, HO B HEH MOIyT
HY’KJaTbCsl HEKOTOPBIe «Illarv», Takue Kak althoot. CM. metanu B pasgese «HHMeEpaKmueHblil pexcum
pabomaul».

HpuMep ucno/1b308aHus.

root=bootchain bootchain=fg,altboot

16.3. getimage

IIpu ¢opke bootchain maHHBIN «IIar» Ilepellésa U3 pipeline 6e3 M3MeHeHUN, HO OBLI BBIfIEJIEH B
oTHeJbHBIN noAnakeT make-initrd-bootchain-getimage. CkaunBaeT 110 CeTU U MOHTHPYeT YKa3aHHbIN
o6pas. MOXXHO HCIIOJIb30BaTh Ha OBICTPHIX MHTepHET-KaHalaX MM B CIleHapHsIX aBTOMaTH4eCKOIro
TEeCTUPOBAHUS WIH C HEOOJIBIIUMU 06pa3aMHU JjId 3arpysKu 1o rmporokosiaMm HTTP/FTP yruinTon wget,
IIOCKOJILKY BH3ya/IM3aIlMHM IIpoIllecca HET, a IIpoliecC 3arpysku orpaHuueH 180 cexkyHpmamu. B
OCTaJIbHOM 3TO cKopee «proof of concept».

[TapaMeTpslI 3aTPy3KU:
» getimage — URL ckaunBaeMoro oopasa.

IIpumep ucnob308aHUS:
root=bootchain bootchain=getimage,mountfs,overlayfs,rootfs ip=dhcp4 \

getimage=http://ftp.altlinux.org/pub/people/mike/iso/misc/vi-20140918-1586.is0 \
mountfs=rescue
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16.4. mountfs

BxomguT B mopmakeT make-initrd-bootchain-core, nepemnién us pipeline 6e3 usmeHeHui Ipu Gpopke
bootchain. IIo3BossIeT CMOHTHUPOBAThH TO, UTO OBLIO IIOJYYE€HO B pe3ysbTaTe PaboThl IIPebIAYIINX
«II1aTOB».

ITapaMeTpEI 3arpy3KH:

* mountfs — rums ¢paiiia, 1160 dev, 11160 DEVNAME.

16.5. noop

Bxogur B mnopamakeT make-initrd-bootchain-core, sBissieTca paciniupeHueM — pipeline, B
TOIIOJTHUTE/IbHBIX ITapaMeTpax He HY>KIaeTCsl. ITO BHYTPEeHHUM IICeB0-IIIar IIaBHOTO ITUKJIA AeMOHa
chaind, He BBINIOJHAONIUN HUKAKUX [IeHCTBUM, U IIpeflHa3HAUeHHBIM [JI1 OTpPHIBA pe3yJbTaTa
IIpeIbIAYINero «Iara» 0T BXO/a CJIeIYIOIIEero «Iara», YTo MOXKeT ObITh I10JIe3HO0, HallpuMep, KOoIrjia MbI
He XOTHUM, 4TOOBI pe3yIbTaThl wWaitdev ObLIM UCII0JIb30BaHbI B CJIeIyI0IeM «I1are» localdev.

16.6. noretry

Bxogur B mnopanakeT make-initrd-bootchain-core, sBiysieTca pacinvpeHueM  pipeline, B
IOIIOJTHUTE/IbHBIX ITapaMeTpax He Hy)K/laeTcsd. OTO BHYTPeHHUU IICeB/0-111ar [JIaBHOTO ITUKJIA JeMOHa
chaind, sampelnaronui caeyroluM «IlaraM» 3aBeplLIaTbCid C HeHYJeBBIM KOJOM BO3BpaTa, 4TO
IIPUBEIET K HeMe[JIEHHOMY 3aBepIllleHUI0 paboThl JeMOHa B Cjaydae C60d B CKpHUIITE JIHOO0TO
CIe[yIoIero «iarar. IIo yMoI4aHuIo «IltaraM» paspelleHo ¢peraInThCs, JeMOH Oy/eT Ilepe3anycKaTb
UX IIOBTOPHO HECKOJILKO pas.

16.7. overlayfs

BxomguT B mopmakeT make-initrd-bootchain-core, nepemnién us pipeline 6e3 nsmeHeHui Ipu Gopke
bootchain. Coszaét oBepJie Hag read-only rootfs mpu LiveCD 3arpyske.

ITapaMeTphI 3arpy3KHU:

» overlayfs — Heo6sg3aTe/JIbHBIM IlTapaMeTp, MOXKeT COJeprKaThb IlepeuMrCcIeHHble 4epes3 3alsiTyIo
Ha3BaHUs IIPOHJEHHBIX «IlIaroB» B (¢opMaTe Step<N>, B KaTajJOTH KOTOPHIX CMOHTHPOBAaHBI
oThenbHEIe read-only CI0HM, ecIM Ha IIpepIAyIeM «IIare» He ObIJI CMOHTHPOBAH KaTaJIor C read-
only rootfs.

16.8. ping

ITocie ¢opka bootchain gaHHEBIN «1ar» GBI CKOIIMPOBaH U3 pipeline 6e3 HM3MeHeHUM, HO ObLI
BbIJleJIeH B OTHeJbHBIN IlognakeT make-initrd-bootchain-getimage. B camoMm make-initrd maHHBIN
«I1ar» II0IBUJICA CPaBHUTEJBLHO HexaBHO (kKoHel 2023 ropa). I103BoJIsIET HPOBEPUTH AOCTYIIHOCTH
yOaJIéHHOI0 X0CTa. IMeeT CMBIC/I HCII0JIL30BaTh ero mnepeyp getimage. [0 yMOJTYaHUIO JaHHBIN «II1ar»
XKIET HeOrpaHUYEHHOe BpeMsd, II0Ka XOCT He CTaHeT [OCTyleH. EciiM mapaMeTp He YyKasaH,
npoBepseTcs 1eGOJTTHBIN ITLIH03.
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[TapaMeTphl 3aTPY3KU:
* ping — Heo6s13aTeJIbHBIE OIIINU PAa6OTHI «IT1ara», IepeuncIsieMble yepe3 IBOeTOUHe.
B0o3MO>KHBIE 3HaUEHHUS OITITUH:

* V4 — JCII0JIE30BATH 4-10 BePCHI0 IIPOTOKOJIA IP;

* V6 — HCII0/Ib30BAaThH 6-10 BEPCHIO IIPOTOKOJIA IP;

» waitfor — nipe/ceIBaeT MMHIOBATh 0€3 OTPaHUYEHUI 110 YUCJIY IIOIBITOK;

* iter=<N> — mIpeJucbIBaeT IMHIOBATh He 60JIee YKa3aHHOTO YHCJIa IIOIIbITOK;

* %gateway — IIpeAIIMChIBAaeT IIMHIOBAThH IIUII03 II0 YMOJIYAaHUIO, KOTOPBIM OyAeT oIIpefeséH
aBTOMAaTHYeCKH I10 TabJIuIle MapIIpyTHU3aliY;

° apyeue SHA"EHUA — pPaCCMaTPHUBAKTCA KaK HeHOCpeHCTBeHHBIﬁ aZipeC Wik UM IIMHTYEeMOTI'0 X0CTa.

IIpumep ucnonvb3osaHus:

root=bootchain bootchain=noretry,ping,getimage,mountfs,overlayfs,rootfs ip=dhcp4 \
ping=v4:iter=30:ftp.altlinux.org \
getimage=http://ftp.altlinux.org/pub/people/mike/iso/misc/vi-20140918-1586.1s0 \
mountfs=rescue

16.9. retry

Bxogur B mnoamakeT make-initrd-bootchain-core, sBisisieTca pacinmupeHueM — pipeline, B
IOTIOJTHUTEILHBIX ITapaMeTpax He Hy KJaeTCs. ITO BHYTPeHHUM IICeB/I0-IIar IJIaBHOTO ITUKJIA leMOHa
chaind, paspemarnIinuii BCeM IOCIEAYIOIINUM «IllaraM» 3aBepllIaThbCd C HEHYJIeBbIM KOJOM BO3Bpara,
UTO IIPUBENET K UX IIATUKPATHOMY 3aITyCKy. TaKoM pe>KUM paboThI IeMOHa JeMCTBYET 110 YMOJIYaHUIO.

16.10. rootfs

Bxogur B mognakeT make-initrd-bootchain-core, mepemién u3 pipeline ¢ He3HayHUTeJIbHBIMU
n3MeHeHUsIMU IIpH opke bootchain. [TepeHOCUT B rootmnt=/root pe3yJbTaThl IPeABIAYIIETrO «IIara» u
coobmtaetr meMoHy chaind o TOM, 4TO 3TO IIOC/IeIHHUU «IlIar» M MOYKHO II€peXOAUTH B stage2. B
IOIIOJTHUTEJIbHBIX IIapaMeTpax He Hy K/IaeTcs.

16.11. wait-resume

Bxomut B mozamiakeT make-initrd-bootchain-core, 6611 cKkonmupoBaH 13 pipeline 6e3 U3MeHeHUH I10CIe
¢opka bootchain. B camom make-initrd JaHHBIN «I11ar» IIOIBUJICS Y>Ke II0CJIe OCHOBHOTO GopKa (0CeHb
2022 ropma). MHorza 3arpys3odHasl IlellouKa YycIleBaeT OTpaboTraTh OBICTpee, 4YeM IIPOMCXOAUT
BO300HOBJIEHHE PAabOTHI II0CJIe «CIIAIIEero pekKuMar», B pe3yJibTaTe uYero BBIIIOJIHSIETCS HOBas 3arpyskKa.
JIaHHBIN «IIar» II03BOJIIET HPHOCTAaHOBUTHL HOPMAaJbHBIM IIPOIlecC 3arpyskd [0 TOTo, Kak
BO300HOBJIEHHE 3aBepIINTCA Heymadeld. IMeeT CMBICII HCIOJIB30BaTh Ha OOBIYHOM rootfs, a He c
YHUBEPCAJIHLHBIMU «KUBBIMH» HOCUTEJISIMU.
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16.12. waitdev

Bxomgut B nmoanakeT make-initrd-bootchain-waitdev, sgBisieTcs paciiupeHrueM OJHOUMEHHOIO «IIara»
pipeline. M3HayaIbHO Ka>KAbIU «I1ar» waitdev IpeIicbiBaeT J0KUJAaThCAd YCTPOMCTBA 110 3ajaHHOU
B OJJTHOMMEHHOM IlapaMeTpe creruuKanuy, 4er ¢opMaT aHaJIOIMYeH IlapaMeTpy root=... make-
initrd. PaciupeHue UCX0QHOIO Kozia pipeline 3ech CBOJUTCS K TPEM M3MeHEHUSIM:

 Jlonryckaetcd Ipedurc «CDROM:» B crieniuUKaivu JIM60 HUCII0JIb30BaHUE 3TOI0 IIpepHUKca BMeCTO
crrenduKaIy. B mepBoM cirydae waitdev OyzeT JOKHUAATHCA IIePBOTO II0IIABIIErOCS YCTPOMCTBA
Tuna CD/DVD-ROM wminu mMeroiero ¢opmar ¢aityioBoit cucrteMsl ISO-9660. Bo BTOpoM ciydae
IIpedUKC [OIIOJHAET CllellMHUKaIlui, Tpebysd, 4ToOBl yCcTpoMcTBO 6BL10 CD/DVD-ROM’OM HiIH
umesio popmat ISO-9660.

* MIMs1 HaliJeHHOr0 YCTPOMCTBA 3aluchkiBaeTcd elé u B ¢parist DEVNAME B kaTasore pesyJjbTaTa
TeKYIIero «Illara», 4To I103BOJIAeT BHUETh Oojiee IOHATHOE aJMHUHHCTPATOPy UM yCTPOMCTBA B
/proc/mounts IIpx €ro MOHTUPOBAHUHU II0CIELYIOIIUMH «IIIaraMM».

* B /proc/cmdline Mo0>kHO IipomHcaTh IlapamMeTp waitdev_timeout. OH ompejesnsgeT CyMMapHBIA
TaMayT I BCeX «I1aroB» waitdev, 4To II03BOJIUT HCIIOJIb30BaTh [pPyIrHe «IllalW» B KadecTBe
fallback, eciau ykasaHHBIe YCTpPOMCTBa He OyAyT OOHapy>XeHbl B 3aJjaHHoe BpeMsd. Tak,
altboot'oBckuit «mar» localdev cHayasia IIBITaeTCd HCIIOJIBL30BaTh Pe3yJbTaThl IIPEABIIYIIIETO
«1ara», HO eCJIM WX HeT, BBIBOJUTCS [AUAaor BbIOOpa YCTPOMCTBA, T.e. JAHHOe pacCIlIupeHUe
obecrreyrBaeT Iepexo/ 0T 0KUAAHUA K CKAHUPOBAHUIO UJIH BEIOOPY YCTPOUCTB.

ITapaMeTpBhlI 3arpy3KHU:

* waitdev — ormpejiessieT crieUPUKAIIAI0 YCTPOMUCTBA IS KayK/IOT0 «I1ara» waitdev B CTHIIE TOOt=...
make-initrd;

* waitdev_timeout — o1mpeziesisieT OOIIINI TaliMayT I BCeX «II1aroB» waitdev 4To6bI UCII0JIb30BATh
fallback;

Hpumepbl ucno/1b308aHuUA.

root=bootchain bootchain=waitdev,mountfs,mountfs,overlayfs,rootfs \
waitdev=CDROM:LABEL=ALT_regular-rescue/x86_64 \
mountfs=dev \
mountfs=rescue

root=bootchain bootchain=waitdev,waitdev,fg,altboot \
waitdev=LABEL=alt-1live-storage \
waitdev=CDROM: \
automatic=method:cdrom

root=bootchain bootchain=waitdev,fq,download,... ip=dhcp4 \

waitdev=MODEL=SAMSUNG_SSD_960_EV0_250GB \
altboot_download=method=url;url=http://192.168.15.1/1images/alt-ws11.img

Ha MOMeHT HallMCaHUsd HaCTOLAIlledl JOKyMeHTAaIluH CllellupUKaliisg Ollpe/ie/IeHUs [UCKOB B CTUJIE
MODEL-=... He toAAep>kuBaeTcd make-initrd, Tak 4To TpeTHH IIPUMeD 3/[eCh CKOpee TUIIOTeTHYeCKUM.
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17. Illaru altboot

«[Ilaru» altboot SBJIIIOTCI OTEJIBbHBIMU AEUCTBUSIMU, BBIIIOJHIBIINMUCSI KOTZA-TO IIPOIIaraTopoM, a
Telepb CKPUIITaMM, IIONaJarIMMU B oOpa3 initramfs B kartasor /lib/bootchain/. BosbiimHCTBO
«1taroB» altboot TpebyrOT IIpeBapUTENBHOIO IepekarueHUs AeMoHa chaind B HnmepakmuegHblil
pedxcum pabomul, T.e. B /[proc/cmdline cjieBa OT 9THX IIIaroB JA0J/DKEH YKa3bIBaThCA I1ar fg (cM. eviiue).

17.1. altboot

JlaHHBIN «I11ar» BXOAUT B mojanakeT make-initrd-bootchain-altboot, onpenessier memoo 3azpysku U
CIefyIOle «Ilaru», TPaHCIUPyeT apzymeHmsl automatic=... W [Apyrhe H3BeCTHBIE NapaMempbl
nponazamopa B apTyMeHTHI CJIeIyIOIUX «I1aroB», B COGCTBEHHBIX ITapaMeTpax He Hy)KjaeTcs. YacTb
ero KoJja BBIHeCeHa B BHJIe «XyKOB» B IpyTHe N00nakemsl.

be3 mapamMmeTpa automatic Huuero paboraths He OyzeT, altboot Ha Hero opueHTHpyeTcd. B Iporiecce
paboTel MOYKeT BBIBECTH [AMAjIOl BhIOOpa MeToja 3arpysKH C HCII0JIb30BaHUeM BHKeTa choice u
co3gaTthk ¢ai1 /.initrd/bootchain/altboot.conf ¢ y>xe paso6paHHONM KoOHUIypallueu, UCIOJIb3yeMON
CJIeIYIOIIUMU «IITaTaMU».

Welcome to ALT?

[ Please choose... 1

Please choose the installation method.

HFS seruer|

FTP seruer

HITF seruver
SAMBA seruver
CD/DUD-ROM Drive
Local Disk Drive

<Cancel>

IIpumep ucnonvzogarus:

root=bootchain bootchain=fg,altboot lowmem stagename=rescue \
automatic=method:cdrom, label:ALT_reqular-rescue/x86_64

CM. TakxKe:

 https://bugzilla.altlinux.org/40267
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17.2. checksum

«[Ilar» BxomauT B moxamakeT make-initrd-bootchain-altboot, mojcuyuTEIBaeT KOHTPOJILHYI CYMMY
paHee 3arpy>KeHHOTO WJIM YKa3aHHOT0, 3TO MO>KeT ObITh He TOJIbKO SHA-256, HO U JIF060M Ipyroi Xalil.

[Io ymMoI4aHHUIO HCIOJb3yeTcd IIporpamMMa sha256sum.

BU3Yya/IM3UpyeTCs BUPKETOM gauge.

Helcome to ALTY

[ Validating image... 1

59

IIportecc 1mozcyéra KOHTPOJIBHOM CYMMBI

Welcome to ALT?

[ Error? 1

Image file checksum mismatch?
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[TapaMeTphl 3aTPY3KU:

altboot_checksum — eauUHCTBEHHBIN 0043aTeJbHBIM IIapaMeTp, OIpPeNesSIONUN KOHTPOJbHYIO
cyMMy ¥ (OIITMOHAJIbHO) X3II-IIPOrpaMMy /IS IOJACUETa ITOM CYMMBI, a Takke uUMs Gaisa B
CMOHTHPOBAaHHOM Ha IPeBIAYIIEM «IIare» KaTaaore. ®opMaT 3TOTO ITapaMeTpa TaKOB:

e altboot_checksum=<HASH> -11160-

* altboot_checksum=[<hashprog>]:<HASH> -11160-

o altboot_checksum=[<hashprog>]:<HASH>:<filename>
CiemyeT uMeTh BBUZY, UTO eCJU uUMd ¢Qaiiia He Ilepe/laHO yepe3 eAMHCTBEHHBIN ItapaMeTp, TO Ha
00s13aTeJIbHOM IIpe[IbIAyIIleM «Illare» AOJOKHO OBITH CO3JaHO YCTPOMCTBO, oIipefessseMoe ¢anaoM
DEVNAME 6o dev, a Takke pasMmep obOpasa B 0OailTaX, 3arpy’KEHHOTO B 93TO YCTPOMCTBO,

orpezesnsieMoe ¢paiisiom FILESIZE. /laHHOMY IIOBeJleHUIO YI0BJIeTBOPSIOT I1arkd download u copyfile,
KOTOpBIE B C/Iydae ycrexa MOHTHUPYIOT 3arpysKeHHBIN CKBOII UK ISO-06pas uepes lomount().

[IpomaraTop IOACUUTHIBAJ KOHTPOJBHYK CYMMY IpU CKauuBaHUU ¢aiia. B altboot dpaxTuuecku
CYIIIeCTBYeT /iBa CIleHapHs II0ACYETa KOHTPOJIBLHOM CYMMBI: 3aIrpy3UTh OOJIBIION 06pas B IaMaTh U
nocyuTaTh JIMBO ImocuuTaTh CHavYa a «Ha MecTe», HallpuMep, Ha paHee CMOHTHPOBAHHOM KaTaJsIore, a
II0OTOM [iesIaTh C HUM YTO-JIM00 Jasblile, UYTO IIPUBOSUT K ABOMHOMY YTeHUI0 o6pasa. [lepBbIii cr10cob
adpeKTUBHee, HO IIPU BKJIKUYEeHHOM lowmem wmiau live, altboot B pescume coemecmumocmu c
nponazamopom UCI0Jb3yeT BTOPOH CIieHapHUi.

IIpumepnl UCN016308AHUSL:

root=bootchain bootchain=fg,download, checksum,... \
altboot_checksum=01ba4719c80b6fe911b091a7c05124bb4eeece964e09c058ef8f9805dacab46b

root=bootchain bootchain=fg,download,checksum,... \
altboot checksum=md5sum:68b329da9893e34099c7d8ad5cb9c940:/1ive

CM. Takxe:

* https://bugzilla.altlinux.org/30745

17.3. cifs

Bxogut B nognakeT make-initrd-bootchain-cifs, o6ecrieunBaeT Mmemod 3azpysku ¢ cepBepa SAMBA 110
npoTtokosy CIFS u moppmepsxKy read-only cnoég LiveCD (CKBoOIIeH), pasMelllaeMbIX TaK)Ke Ha cepBepe
SAMBA. B 1poriecce paG0oThl MO>KeT BBIBECTH [UaJIOT BBOJA JAaHHBIX [JI1 COeJUHEHUS C CepBepoM
SAMBA (Bumxet form). IIpu Ioucke cepBepa U OKHUJaHUU YCTAaHOBKU COEJUHEHUS UCIIOJIb3yeTCs
BUIKeT ponder.

[TapaMeTpBHl 3aTPy3KU:

+ altboot_cifs — Habop mojep>KUBaeMbIX apryMEHTOB B BU/Jle «KJIHY=3HauyeHUe», IIepedrCcIeHHbIX
yepes «;» (CM. HIDKe);

* cifsopts — momoOSTHUTEILHBIE OIITMH MOHTHPOBaHUSI mount.cifs 711 Bcex «1mtaroB» cifs.
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Helcome to ALTY

[ SAMBA-server commection data 1

Please enter the name or IF address of the SAMBA-seruver,
and the directory (or IS0 image file) containing the ALT
Workstation 10, and the Domain-Login-Password if
necessary (leave Login blank for guest logon).

SAMBA-server : 192.1668.15.1_
Directory: netinst-current
Hount options:

Domain:

Login:

Password:

<Cancel>

Welcome to ALT?

[ Comnecting... 1

o

HO,ZL,ILEp)KI/IBaeMBIe dPTYMEHTEI, B TOM 4UHCJIE, YEPE3 automatic-=...:

* server — uMg mwid IP-agpec SAMBA cepBepa, 110 yMoI4aHuIo onpeznessdercas DHCP-cepBepoM Kak
nepsBbii WINS miu DNS-cepBep;
* directory — IyTh K KaTaJIOTy AUCTpUOYyTUBA mir [SO-06pasy, 1o yMOJIYaHHARO «/netinst/current»;

* domain — Ha3BaHUe JoMeHa SAMBA;

¢ user — MM aBTOPHU30BAHHOTI'O II0JIb30BaTeJIA,
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* pass — IIapoJIb aBTOPHU30BaHHOIO I10J1b30BaTeJIs;

* timeout — Ipe/iesI BpeMEHHOTO O’KHJJaHHUS JOCTYIIHOCTH CepBepa, 10 YMOJYaHUI0 60 CeKyH[;

* options — OIIOJTHUTEIbHBIE OIIIIUY MOHTHUPOBAaHU, HHIUBUyaIbHbIe I KaXK/0ro I1ara cifs;

* overlays — IyThb K KaTaJIOry C IPOoQMIAMU oBepJieeB LiveCD, mo yMoJI4aHHUIO «/netinst/overlays-

live».

Jig Kakmoro «imarar» cifs sagaércsa cBort Hab6op mapameTpoB B altboot_cifs. ITapamerp cifsopts,
HaIIpOTUB, UMeeT IJI00aJIbHOE 3HaYeHUe IS BCeX «Iaros» cifs. Eciii Habop 0II0THUTEIbHBIX OIIIIHUHA
MOHTHPOBaHU paszessgeTcs IIpobesraMu, MOKHO IIponucaTh UX B CIFSOPTS=... B KOHQUTYpariHOHHOM
¢aiine /etc/sysconfig/bootchain. Mg moJsib3oBaTesis, IIapojib U JOMeH Heo0d3aTe/JbHbI, IPHU HUX
OTCYTCTBUU MeTO[ cifs moBTOpsieT II0Be/jeHre UCXOAHOU peail3aliii JaHHOT0 MEeTO/a B IIpOIIaraTope,
T.e. MOHTHUPYeT C -0 guest. EcIM He yKa3aTh Server, TO Ha ero IIOMCK BBIJe/IIeTCS [JOIIOJHUTEJIbHOe
BpeMsi, paBHOe I10JIOBHHe timeout.

B ciaydae yciiexa 3arpy3skd U TOJIBKO B pexCuMe COBMECMUMOCMU € nponazamopom «uar» cifs
9KCIIOPTUPYET B stage2 IrlepeMeHHble OKPY KeHUs:

« METHOD-=cifs — HasBaHHe BBIOpPAHHOTIO Memoda 3azpy3Kku altboot;

* HOST — um4a uiu IP-anpec SAMBA cepBepa;

* PREFIX — nyTh K KaTaJIOTy AUCTpUOyTHUBA miH ISO-06pasy;

* SMBOPTS — BCe OIIIMKM MOHTHUPOBaHUS, BKJIIOUas JaHHbIe ayTeHTUUKAIUU (Hogoe 8 altboot);

* DOMAIN — HasBaHue fomeHa SAMBA, ecii 6611 yKa3daH domain;

* LOGIN — mMMs aBTOPHM30BaHHOIO II0JIb30BaTEJIS, €C/IU OBLI yKasaH user;

* PASSWORD — 11apoJib aBTOPHU30BaHHOIO I10JIL30BaTe IS, €CJIN OBLI yKa3aH USer;

* PIGGYBACK=1 — coo61iaeT 0 ABOMHOM MOHTHPOBaHUWH, KOTJA IIPUXOAUTCI MOHTHUPOBAThH He
TOJIBKO pecypc samba.

HpuMep ucno/1b308aHus.

root=bootchain bootchain=fg,altboot ip=dhcpd \
automatic=method:cifs,server:192.168.15.1,directory:/netinst/current

CM. Takxe:

* https://bugzilla.altlinux.org/40554

17.4. copyfile

Ba30BBIM UHTEPAKTUBHBIN «Illalr», BXOAAININN B mtoAnakeT make-initrd-bootchain-altboot (HauuHas c
Bepcuu 0.1.5-alt4), 3aTo CUJIBHO YIIPOIIEHHAs Bepcud «I1ara» download, He UCIIOJIB3yOIasA curl U ceTs,
OHa ObLIa Co3faHa YTOOBI B HEKOTOPBIX CIleHAapUsX 3arpysKH IIpoliaraTopa He IIPOXOJUTh «IIar»
download aBakmpl. 3arpy’kaeT yKe IOCTYIIHBIM ¢aiiyi Ha CMOHTHPOBaHHOM GaijoBOM CHUCTEMEe B
yKas3aHHOe YCTPOMCTBO, B yKa3aHHbIM KaTasior uid Ha TMPFS.

34


https://bugzilla.altlinux.org/40554

[TapaMeTphl 3aTPy3KU:

+ altboot_copyfile — Hab0op aprymMeHTOB B BUJe «KJIIOY=3HAUEHUE», [IePEUNCIeHHBIX Uyepes «;» (CM.
HIUDKe).

HOI[,EI;Gp)KI/IBaEMBIe dPTYMEHTE], B TOM 4YHCJIe, Yepe3 automatic-=...:

* Src — Ha3BaHUe Qariyia, I0Jy4YeHHOT0 Ha IIPebIAYIeM «IlIare»;

* dst — ompesiesisieT MeCTO, Ky/ia 3arpy>kaTb 06pas (CM. HIKe);

* size — pasMep KOIIMPYeMBbIX JaHHBIX, B 0alTax;

* reserve — CKOJIbKO MerabaiT O3V He0o6X0[UMO 3ape3epBHPOBAThH Jis1 pabOTHI IIOCIe 3arpy3Ku
CKBOIIIA: €CJIM OCTAaHEeTCS MeHblIle, BbIIAaeTcsa paTasbHasd OIIMOKa (HaurHad ¢ Bepcuu 0.1.5-alt27).

Bo3MO>KHBIe MecTa /IS 3arpy3KH 06pa3oB (3HaueHUs apryMeHTa dst):

* RD — uCIo1b30BaTh I1epBbIF CBOOOAHBIN RAM-ucK /dev/ram<N>;
* /dev/... — UCII0JIb30BaTh HEIIOCPEeCTBEHHO YKa3aHHOe 6JI0YHOe YCTPOMCTBO;

* pipe<N> wiu step<N> — umsda ycrporictBa 6epérca u3 ¢parizta DEVNAME B KaTaJjiore pesyJjibTaTa
YKa3aHHOTIO «IIarar;

* Jpy20e — UCII0JIb30BaTh OOBIYHBIN ¢ari B maMATH (Ha TMPES) B cTuite pipeline.

HpuMep ucno/1b308aHus.

root=bootchain bootchain=fg,localdev,copyfile,checksum,squashfs,liveboot, rootfs \
altboot_localdev=method=cdrom;uuid=2021-05-31-01-09-58-00;directory=/rescue \
altboot_copyfile=dst=RD;src=rescue ramdisk_size=497773 ...

17.5. download

MHoOroyHKITHOHAJILHBIM HHTEePAaKTUBHbBIN 6a30BBIN «Il1ar», UCIIOIb3YIOMMUY curl. BXOAUT B mo/imaKeT
make-initrd-bootchain-altboot. O6ecnneyuBaeTr Mmemoodwsl 3acpysku url, http, ftp, Taxke MoKeT
HCII0JIb30BaThCS /IS 3aTPY3KH CKBOIIA B IIaMAThb, MOJKeT 3arpy3uTb obpas 4Yero yrogHo B JIr060e
yKasaHHOe 6JI04HOe YCTPOMCTBO MJIM KaK ai B KaTasIor.

Jl711 ceTeBOM 3arpy3KHU JOIIOJIHUTEJIbHO Tpebyercs ¢uua make-initrd «network». B mporiiecce paboTsl
MOJKET BBIBOJWUTH [UAJIOTM BBOZAA MAaHHBIX (BHpKeT form). IIpu IIoOMCKe cepBepa U OXXKHUJaHUU
YCTaHOBKHM COeJWHEHUs HCII0Jb3yeTcs BUpKeT ponder. IIpy ckauuMBaHUM oOpasa MCIIOJIB3YyeTCd
BUJDKET gauge.

ITapaMeTpEhI 3arpy3KH:

 altboot_download — Habop aprymMeHTOB B BUJie «KJIIOUY=3HaUEHHE», [IePeUNCIeHHBIX Uyepes «;» (CM.
HIDKeE);

* curlopts — IOIIOSTHUTEJILHBIE OIIUU curl /s Bcex «1aros» download.
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Helcome to GMU-Linux?

[ HTTP-server conmection data 1

Please enter the name or IP address of the HTTP-server,
and the directory containing the GNU-Linux distribution.

Ll g o ftp L altlinux.org
Directory: pub.peoplesnike-iso misc vi-20140918-i

< DK > <Cancel>

Welcome to GHU-Linux?

[ FTP-seruver conmection data 1

Please enter the name or IF address of the FTP-server,
and the directory containing the GNU-Linux distribution,
and the Login-/Password if necessary (leave Login blank
for anonymous).

ST G tp L altlinux . org

Directory: pub/peoplesnikesisosmiscrui-20140918-i5
Login:

Password:

< OK > <Cancel>




Helcome to ALTY

[ Downloading image... 1

Dounloading the ALT Workstation 10 into the RAM-disk...

I

Welcome to ALT?

[ Error? 1

Not enough memory for dounload specified image. Retry with
randisk_size=520777 after reboot.

B03MO>KHBIe MecCTa JIJIs1 3arpy3KH 06pa3oB (3HaUeHUs apryMeHTa to):

* RD — ucCrosib30BaTh IepBbIA CBOOOLHBIN RAM-ucK /dev/ram<N>;
* /dev/... — UCII0JIb30BaTh HEIIOCPEICTBEHHO YKasaHHOe 0JI0YHOE YCTPOMCTBO;

» pipe<N> wmmu step<N> — mms ycrpoiictBa 6epétcsa u3 ¢paisia DEVNAME B kaTajiore pesyJbTaTa
YKa3aHHOTIO «IIarar;

* Jpy20e — HCII0JIb30BaTh OOBIYHBIN ¢arii B taMATH (Ha TMPES) B cTuite pipeline.
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HO,Z[,U;Gp)KI/IBa(-Z‘MBIe dPTYMEHTEI, B TOM 4YHCJIE, YEPE3 automatic-=...:

* method — memod 3azpysku altboot (cM. BrI1IIe);

* to — ompepgessieT MecTO, KyZa 3arpy»kaThb o6pas (CM. BbIIIIe);

* url — yTh K Qariry 160 mosHbM URL IpH UCIIOJIB30BAHUU MeTO/A url;

* server — uMs Wi [P-ajipec cepBepa IIpU UCII0JIb30BaHUM MeTOZ0B http/ftp;

* directory — mmosiHbIH IIyTh K ISO-06pasy Ha cepBepe Ay MeToZ0B http/ftp;

* user — MM aBTOPU30BaHHOTO I10JIb30BaTe I [IPX KCII0JIb30BaHUM MeTo/a ftp;

* pass — I1apoJib aBTOPHU30BaHHOIO I10JIb30BaTeJIs [IPYU UCII0JIb30BaHUU MeTo/1a ftp;

* reserve — CKOJIbKO MerabaidT O3V He0oO6XOAHMMO 3ape3epBUPOBAThH /i1 PabOTHI IOCJEe 3arpy3KH
CKBOIIIA: €CJI OCTaHeTCs MeHblIle, BbIIAéTCA paTasbHasd OouoKa (HaurHag ¢ Bepcuu 0.1.5-alt27);

* squash — HasBaHUe ¢aiija CKBOIlla BTOPOU CTaJAUU 3arpy3Ku (HaunHas ¢ Bepcuu 0.1.5-alt30);

* imgsize — pasmep ISO-o6pasa WM CKBOIlIa B 6aiTax, YTOOBI He 3allpalllUBaTh 3TOT pa3Mep Y
cepsepa (Hosoe 8 altboot);

* timeout — mpezes BpeMeHHOTO 0’KUIaHUsA Ha coeprHeHue ¢ HTTP/FTP-cepBepoM (Hogoe 8 altboot).

[TapameTp curlopts mnMeeT 1106ajlbHOE 3HaueHUe I BceX «aroB» download. Eciu HabGop
IOIIOJTHUTEJIbHBIX ONIUM curl paspessieTcd mpobesamMu, MOKHO mpomnucatb ux B CURLOPTS=... B
KoH¢UryparmuoHHoM daiiie /etc/sysconfig/bootchain. MiMs1 mosib3oBaTesss U apojib HeoOsg3aTeIbHBbI,
IIPH UX OTCYTCTBUU MeTof download moBTOpseT IlOBefieHHe MCXOJHOM peanusanuud Mertopa FTP B
IporaraTope, T.e. CkayuBaeT Gpail aHOHUMHO.

Eciii He ykasaTh server, TO Ha ero IIOMCK BBIJ[eJIsIeTCd JOIIOJIHUTeJIbHOe BpeMs, paBHOe II0JI0BHHE
timeout, 110 YMOJTUaHUIO KUCII0JIb3yeTCs ONIUA next-server DHCP-cepBepa wiu azpec 1ir03a. YTo6sl
He 3allpalllMBaTh Ha cepBepe pa3Mep ¢aiia obpasa, Ha UTO TPATUTCA JOIIOTHUTEJIbHOE BpeMs, U UTO
MO’KeT IIPUBECTH K OIIIHUOKe, eC/IU CepBep He Bo3BpalljaeT pasmep ¢aiiyia 110 BBIOpaHHOMY IIPOTOKOJIY
WU BO3BpalllaeT HeBepHBIM pa3Mep ¢ariiia, cilelyeT HCIO0JIb30BaTh apryMeHT imgsize. Eciu He
yKasaH nyTb K [SO-ob6pady (directory), 110 yMOJIYaHUIO IIpejJiaraeTcsi 3HaueHUe U3
KoHQuUryparioHHoN nepeMeHHOM $OEM_URL_NETINST, gima OC AJBT 3TO Hada/IbHBIM IIYyTh BCeX
opUITHaTBLHBIX 00pa3oB.

B ciydae ycIiexa 3arpysKd U TOJIBKO B pedcume cogmecmumocmu ¢ nponazamopom «uar» download
9KCIIOPTUPYeT B stage2 IepeMeHHbIe OKPY>KeHUSI:

METHOD — Ha3BaHUe BbIOpaHHOI0 Memoda 3azpy3ku altboot (http, ftp, url);

HOST — nmsa unu IP-anpec HTTP/FTP cepBepa;

PREFIX — nyTh K ISO-06pasy Ha cepBepe;

URL — mmostHbI# URL, ecik 6611 BEIOPAH OJHOMMEHHBIN Memoo 3azpy3Ku;

LOGIN — nMs aBTOPpU30BaHHOTIO I10J1b30BaTe s FTP, ecyti ObLI yKa3aH User;

PASSWORD — m1apoJib aBTOPH30BaHHOIO I10s1b30BaTe s FTP, eciiu ObLI yKasaH user.

Ha MOMeHT HaIMCaHUs HACTOAIled NOKyMeHTAaIluU ClelMQUKAIIUA OIIpefiesIeHUs AUCKOB B CTHJIE
MODEL-=... He mofiepsKuBaeTcd make-initrd, Tak YTo BTOPOM IIpUMep (HHKe) CKOopee TUII0TeTHYeCKHUM.
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IIpumepul ucnonvzosarus:

root=bootchain bootchain=fg,altboot ip=dhcp4 \
automatic=method:http,network:dhcp,server:ftp.altlinux.org,directory:\
/pub/distributions/ALTLinux/p9/images/workstation/x86_64/alt-workstation-9.1-x86_64.1s0

root=bootchain bootchain=waitdev,fq,download,... ip=dhcp4 \
waitdev=MODEL=SAMSUNG_SSD_960_EV0_250GB \
altboot_download=method=url;url=http://192.168.15.1/alt-ws11.1img

root=bootchain bootchain=fg,localdev,download, squashfs,liveboot,rootfs \
altboot_localdev=method=cdrom;uuid=2021-05-31-01-09-58-00;directory=/rescue \
altboot download=to=RD;method=url;url=file:///rescue ramdisk_size=497773 \
altboot_liveboot=stagename=rescue;method=cdrom;overlays=SLICES;flags=1live_ro,rescue

CM. Takxe:

* https://bugzilla.altlinux.org/40267
* https://bugzilla.altlinux.org/34546
* https://bugzilla.altlinux.org/36751

17.6. is09660

Ba3oBbIi HEWHTEPAKTHUBHBIA «Illar», BXOAdIIHMK B 1mognakeT make-initrd-bootchain-altboot.
MoHTHpYeT YCTPOMUCTBO, IIOJIyUeHHOE Ha IIpefbIAyIeM «Inare», Kak CD- miau DVD-IIpUBOf, cTaHIapTa
ISO-9660. Hukakux ImapamMeTpoB He TpebyeTcd. OOBIYHO MCIIOJIB3yeTCs Iocie «iara» download nmpu
CeTeBOU 3arpyske.

IIpumepul ucno/1L308AHUA:

root=bootchain bootchain=fg,altboot ip=dhcp4 \
automatic=method:ftp,server:192.168.15.1,directory:/netinst/current

root=bootchain bootchain=fg,download, i1s09660,squashfs,liveboot,rootfs ip=dhcp4 \
altboot_download=method=http;server=192.168.15.1;directory=/netinst/current \
altboot_squashfs=/rescue \
altboot_liveboot=stagename=rescue;method=http;flags=1live_ro,live_rw

17.7. liveboot

MHOTOQYHKITMOHAIBHBIN «II1ar» QUHAJIBLHOU CTaJUU 3arPy3KH, CO3aroluii oBepJei LiveCD Haz read-
only rootfs. Bxogut B ntoanaker make-initrd-bootchain-althboot. ITo cyTH 3TO CHJIBHO IlepelrCcaHHbIN
cKpunT init-bottom u3 nmakera make-initrd-propagator. YacTb ero Kojia BhIHECEHA B BHJIE «XyKOB» B
npyrue tognakeTsl. liveboot M0)XKHO HcCIob30BaTh Ha OOBIYHOM rootfs 6e3 mara altboot s
3aKpBITH KOPHEBOU QaiyIoBOM CHCTeMBbI Ha 3aIlMCh U OpraHU3alluU OBepJies Hajx Hel B Buze TMPFS
MJIM YKa3aHHOTO pasjesa, Kyza 6yAyT COXpaHAThCS U3MeHeHM .
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liveboot, B O0OCHOBHOM, HEHWHTePaKTHBHBIM «Illal», HO [JHAJOIM MOIYT BO3HHUKHYTbH IIpH
HUCII0JIb30BaHUU B /proc/cmdline mapamerpa live_rw u riepBoM 3amrycke LiveCD 1160 Rescue B pedcunrte
coxpaHeHus ceaHcos LiveCD ¢ «JIOKaJbHBIMU» Mmemodamu 3azpysku (disk miu cdrom). IIpu aTtoM O6yayT
3aZleiCTBOBaHbI BUKeTHI ponder U errmsg:

Welcome to ALT?

[ Creating persistent storage...

I

Uelcome to ALT?

[ Error? 1

Not enough space to create new R-W-partition! Don’t use
sessions with this boot media.

[TapaMeTpbl 3aTPy3KU:

* altboot_liveboot — Habop apryMeHTOB B BUJle «KJIHUY=3HaUeHHE», [IePEeUUCIeHHBIX Uyepe3 «;» (CM.
HIUKe).
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[oxnep>KuBaeMble apryMeHTHI:

* method — memod 3azpysku altboot (cM. BrIIIIe);
* stagename — Ha3BaHUe Qailyia BTOPOU CTaUM 3aTPy3KHU (stage2);
* overlayroot — mcrosb3yeTcs 4151 3aKpbITUSL 00bIYHOM Linux rootfs Ha 3amucsk:
o disabled — mo3BoJIIeT BpeMEHHO OTKJIIOUUTEH overlayroot u 3arpy3suThCcsa Kak ¢ 00bIYHOU rootfs;

o tmpfs — IIpeAmnCEIBaeT UCIIOIL30BaTh tmpfs B KauecTBe oBepJies, U3MeHEHHUs II0TePSIIOTCS
IIpU Ilepe3arpyske;

o UUID=... — mIpeAIUCBIBAET HCII0JIb30BaTh padfe’I ¢ 3agaHHbpIM UUID B KauecTBe oBepJIesd,;

o LABEL=... — TIpeqnuchiBaeT UCIOJIL30BaTh pasfes C 3aJlaHHOM MeTKOM TOMa B KaudeCTBe
oBepJIesd;

o [dev/... — IpeIIHCHIBaeT UCII0JIb30BaTh YKasaHHOe 6JI0YHOe YCTPOMCTBO B KayeCTBe OBepJIes;

* directory — MOHTHpPYyeMBbIH KaTaJsIOT WM IIYTh K ISO-06pasy, TOJIBKO AJIs1 MeTOo/ja 3arpy3Ku nfs;

» profile — HasBaHMe mpoduid (IIoAKaTasora) co CKBomramMu win I1SO-ob6pasamu read-only csaoée
LiveCD;

* overlays — oImpefessieT paszes, Ha KOTOPOM Haxomdarcd read-only caou LiveCD TIPU «JI0KaJIbHOM»
3arpyske:

o mMemka moma (LABEL) — mpoduau u ciaou OyAyT HCKAThCI Ha YCTPOMCTBe € (aiyloBOM
CHUCTEMOH, cofieprKallied yKasaHHYI0 MeTKy TOMa;

> local_profile — 6yzeT MCII0/1b30BaHO 3arpy30YHOE YCTPOMCTBO, HA KOTOPOM HaXOIUTCA rootfs;
« flags — pasinuHble ¢uiaru cosgaHus oBepJies LiveCD, ItepefaBaeMble JaHHOMY «IlIary»:

o live_ro — mpenuchIBaeT co3faBaTh oBepsel Haj read-only LiveCD;

o live_rw — mpeJIucsIBaeT UCII0JIb30BaTh XpaHuauu,e cearcos LiveCD;

o rescue — BJIMgeT TOJILKO Ha COOOIIeHUA B )KypHaJle IIpX 3arpyskKe ¢ Rescue;
* timeout — mpe/ies1 BpeMeHHOTO0 OXKUAAHUS IS IIOUCKA XpaHUAuua ceaHcog LiveCD;

B ciyuae mara liveboot, He Bce aprymMeHTHI MOYKHO IlepeflaTh Uepe3 IIpOIIaraTOPHBIM IIapaMeTp
automatic.

IIpumepnl UCN016308aAHUSL:

root=bootchain bootchain=waitdev,waitdev,mountfs,liveboot,rootfs \
waitdev=LABEL=0VERLAY \
waitdev=UUID=e199d396-eb13-4575-b4fa-d2d160c67bbc \
mountfs=DEVNAME \
altboot_liveboot=overlayroot=LABEL=0VERLAY

root=bootchain bootchain=waitdev,mountfs,liveboot,rootfs \
waitdev=UUID=e199d396-eb13-4575-b4fa-d2d160c67bbc \
mountfs=DEVNAME \
altboot_liveboot=method=
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Ewé 00uH npumep uCnob308aHUSL:

root=bootchain bootchain=fg,localdev,download, squashfs,liveboot, rootfs \
altboot_localdev=method=cdrom;uuid=2021-05-31-01-09-58-00;directory=/rescue \
altboot_download=to=RD;method=url;url=file:///rescue ramdisk_size=497773 \
altboot_liveboot=stagename=rescue;method=cdrom;overlays=SLICES;flags=1live_ro,rescue

CM. TakKe:

https://bugzilla.altlinux.org/30513

https://bugzilla.altlinux.org/30564

https://bugzilla.altlinux.org/27852

https://bugzilla.altlinux.org/32562

17.8. localdev

MHTepaKTUBHBIM  «IIar», BXOAAIIMH B  noamakeT  make-initrd-bootchain-localdev, wu
00eCIIeYnBaIONUN «JIOKaJbHBIE» Memoodbl 3azpy3ku disk m cdrom. B 1portecce paboThl MOXKET
BBIBOIUTH [MaJIOTH BHIOOpAa HAKOIIWTeJs U BBOJA /OIOJHUTENbHBIX AAHHBIX I MeToja disk
(BumxeTsl choice 1 form). [Ipu 1ToMCKe JIOKaJIBHOTO YCTPOMCTBA UCIIOJIL3yeTCsd BUIKeT ponder. Ecin
Ha IIpefbIAyIeM «IIare» (HalpuMep, OBLI «IlIar» waitdev) yCTPOMCTBO OBLIO HalMeHO, TO He
BBITIOJIHSeT CKaHUPOBaHUe YCTPOMCTB U He BBIBOJUT AMAJIOr0B, a UCII0JIb3yeT HaliJleHHOe YCTPOMCTBO,
4TO II03BOJISIET HCIIOJIB30BAaTh O0Jiee GOTAThHIM BBHIOOP CIlelMPUKAIMU YCTPONCTB waitdev u fmasee
localdev B xauectBe fallback, a Tak’ke KOMOMHHUpPOBATH «IlIark», He BHOCI U3MeHeHUH! B Ko7, altboot.
Ecoii HYy’KHO $SIBHO WTHOPHPOBATh pe3yJbTaThl IIPeIbIAYIIEero «Iiara», ciaeBa oT localdev ciemyer
IIOCTaBUTD «IIIar» noop.

Welcome to ALT?

[ Please choose... 1

FPlease choose the drive with the ALT Workstation 10 to boot
from or cancel and try again.

«:r@ (Uolune: 605 MiB, iso9660: "ALT_regular—rescue x86_64" )

<Cancel>
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Helcome to ALTY

[ Scamning devices... 1

I

Welcome to ALT?

[ Error? 1

Can't mount IS0-image: ’‘onestwo/three’?

[TapaMeTphl 3aTPYy3KU:

 altboot_localdev — Habop Imoffep)KHUBaeMbIX apryMeHTOB B BHJe «KJIOUY=3HaueHUE»,
IIepevmCIeHHBIX Uepes «;» (CM. HIKe).

[Togmep>KBaeMble apryMeHTHI, B TOM YHCJIe, Uepe3 automatic=...:

* method — meTop 3arpysku altboot: disk vum cdrom (cM. BrIIIe);

* directory — n1yTh K ISO-06pasy assa metoza disk, IyTh K CKBOIIY /I MeToa cdrom,;
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B

disk — HasBaHMe 6JIOYHOTO YCTPOMCTBA, CCHIIIAIOIIEr0Cs Ha I1eJIbIMA IUCK, Hanpumep: sda, md0, dm-
0, nvimeOn1;

part — HasBaHUe GJIOYHOIO YCTPOMCTBA, CChLIAIIIErocs Ha paszes, Hampumep: sdbl, c0dOp3,
mdOp1, nvmeOnlp2;

uuid — UUID ¢aiioBoM crcTeMbl pa3zesia ajs norcka no UUID;

fuid — nHeob6g3atenbHbI UUID ¢QaiyioBor cucTeMbl (IIpH OTCYTCBHH uuid) ¥ OJHOBPEMEHHO
06s13aTeJIbHBIN IIPOBEPOYHBIN Qaiiyl B KOPHE pasjea;

label — MeTka ToMa ¢aiisI0BOM CUCTEMEI pasjesia i Imoucka 1o LABEL;
squash — HazBaHUe Qalisla CKBOIIla BTOPOM CTaiNU 3arpysKU (HaunHas ¢ Bepcuu 0.1.5-alt30);

overlays — ompejiesiieT pasziesl, Ha KOTopoM HaxofsaTcs read-only ciou LiveCD mmpu JjioKaJabHOM
3arpysKe:

o mMemxka moma (LABEL) — mpoduum u caou OyAyT KMCKAaTbCd Ha YCTPOMCTBe C (aiIoBOM
CHCTEMOH, cofieprKallled yKasaHHYI0 MeTKY TOMa;

o local_profile — 6yZeT UCII0JIL30BAaHO 3arPy304YHO€e YCTPOMCTBO, HA KOTOPOM HaXOAUTCA rootfs;
timeout — mpezes BpeMeHHOTO 0’KUIaHUA /I ITIOUCKa HOCUTEJIS;

Opt'i ons — MOIIOJIHUTEJ/JIbHBIE OIIITHUH MOHTHUPOBaHUA.

cjlydyae ycIlexa 3arpy3kKd U TOJBKO B pexcuMe CO8MeCmuMocmu ¢ nponazamopom «iar» localdev

9KCIIOPTHUPYeT B stage2 ciefyroliye IepeMeHHble OKPY>KeHUS:

METHOD — Ha3BaHUe BbIOpaHHOIO Memoda 3azpysku altboot (disk vau cdrom);

DEVICE — HasBaHUe yCTPOMCTBA 3arpy304YHOIO AMCKa WU pasfesia, HarpuMep: sda, sdbl, mdOpl,
nvmeOnlp2;

PREFIX — nostHbINM ITyTh K ISO-06pasy asst metopa disk, «/» — B OCTaJIbHBIX CJIy4dasx;

PIGGYBACK=1 — coo6111aeT 0 ABOMHOM MOHTHUPOBAaHUH, KOIZA IIPUXOJAUTCI MOHTHUPOBATh €Ilé U
ISO-o6pas ¢ gucka;

IIpumeput ucnonvzosarus:
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root=bootchain bootchain=fg,altboot \
automatic=method:cdrom,uuid:2021-05-30-13-35-30-00 \
stagename=altinst ramdisk_size=160905

root=bootchain bootchain=fg,altboot \
automatic=method:cdrom,uuid:2021-05-30-18-28-59-00,0verlays:SLICES \
stagename=1ive ramdisk_size=1081725

root=bootchain bootchain=fg,localdev,copyfile,checksum,squashfs,liveboot,rootfs \
altboot_localdev=method=cdrom;uuid=2021-05-30-12-55-00-00;directory=/rescue \
altboot_copyfile=dst=RD;src=rescue ramdisk_size=497773 \
altboot_checksum=613bf1a12803b448682d0c6d628400d2a52f38b61e6815af34f364cf71adbbec \
altboot_liveboot=stagename=rescue;method=cdrom; flags=1live_ro,rescue,live_rw



CM. TakxKe:

* https://bugzilla.altlinux.org/33954
* https://bugzilla.altlinux.org/31068
 https://bugzilla.altlinux.org/54071

17.9. nfs

BxoguT B nognakeT make-initrd-bootchain-nfs, o6ecrieuriBaeT ceTeBoOU Memod 3azpy3ku C cepBepa
NFS u mommepsxky read-only cnoée LiveCD (CKBOIIIeM), pasMellfaeMbIX Takke Ha cepBepe NFS. B
mporiecce paboThl MOXKeT BBIBECTHU AMAJIOT BBO/JA JAaHHBIX JUII coefUHeHUd ¢ cepBepoM NFS (BumxeT

form). ITpu moucKe cepBepa U 0>KUJAHUH YCTAHOBKHU COeTUHEHUS UCII0Ib3yeTCs BUKeT ponder.

Welcome to ALT?

[ NFS-seruver commection data 1

Please enter the name or IF address of the NFS-—server,
and the directory (or IS0 image file) containing the ALT
Workstation 10.

NFS-server: 19Z.168.15.1
Directory: sruspublic netinst/current
Mount options:

< DK > <Cancel>
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Helcome to ALTY

[ Errort 1

Connection timeout, try againt

ITapaMeTphI 3arpys3KH:

* altboot_nfs — Habop moaIep>)KUBaeMbIX apTyMEHTOB B BUJle «K/II0OY=3HAUEHHE», IIePedrCIeHHbIX

yepes «;» (CM. HUKe).

° nfsopts — HOOITIOJTHHUTEJ/IbHBIE O MOHTHUPOBAHUA mount.nfs [JIA BCEX «IITIaIr'0OB» nfs.

ITogmepsxuBaeMble apI'yMeHTHI, B TOM YHCJIe, yepe3 automatic=...:

server — umd wiu [P-agpec NFS cepBepa, 110 yMmodaHUi0 Uctoab3yeTcsas DHCP-omiisa next-server
JI160 azpec 1epoITHOTO IIIH03a;

directory — IyTh K KaTaJIOI'y AUCTPUOYTHUBA CO CKBOIIOM Stage2 uiu ISO-o6pasy, 10 yMOJTUYaHUIO
«/srv/public/netinst/current»;

timeout — mpe/ies1 BpeMeHHOTO0 0’KUAAHUS JOCTYITHOCTU CepBepa, 10 YMOTYaHUI0 60 CeKyH/T;
options — IOIIOJTHUTEIbHBIE OIIITUK MOHTUPOBAHUS, HHAUBUyaIbHbIE [JIST KaXKA0T0 «Iara» nfs;

overlays — IyTb K KaTaJlory ¢ Opo¢uasiMu oBepJsieeB LiveCD, II0 yMOJYaHHIO
«/srv/public/netinst/overlays-live».

s xKaxkporo «mara» nfs samaérca cBoll Habop mapaMeTpoB B altboot_nfs. ITapamerp nfsopts,
HaIIPOTHUB, UMeeT IVI00aIbHOe 3HaUeHHe /I BceX «111aros» nfs. Eciii Habop JOIIOJIHUTEIbHBIX OIIIIUH
MOHTHPOBaHU pasfesisieTcsa IIpobesaMu, MOXKHO IIponrcaTh UX B NFSOPTS=... B KOHOUTYpaIriuOHHOM
¢arine /etc/sysconfig/bootchain. Eciii He yKasaTb server, TO Ha ero IIOMCK BBIJeJIsIeTCH
IOTIOJTHUTEJIbHOE BpeMs, paBHOe II0JIOBHHE timeout.

B ciydae ycrexa 3arpy3kd U TOJIBKO B pedCUMe COBMECMUMOCMU € nponazamopom «mar» nfs
9KCIIOPTHPYET B stage2 ITepeMeHHbIe OKPY >KeHHS:
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METHOD-=nfs — HazBaHHe BLEIOPAHHOTO0 Memoda 3azpysku altboot;

HOST — uwmsa v IP-agpec NES cepBepa;

PREFIX — nyTh K KaTasory AucTpubyTuBa miau ISO-o6pasy;

PIGGYBACK=1 — coo6111aeT 0 ABOMHOM MOHTHPOBAHUH, KOIZiA IIPUXOAUTCI MOHTHUPOBAThH €Il U
ISO-o6pas c cepBepa.

IIpumep ucnosb3o8aHusL:

root=bootchain bootchain=fg,altboot ip=dhcp4 \
automatic=method:nfs,server:192.168.15.1,directory:/srv/public/netinst/current

17.10. oemsetup

VHTepaKTUBHBIN «Il1ar», BXOAAIINM B moAliakeT make-initrd-bootchain-localdev, ripegHasHaueHHBIN
IJI1 TOTPY3KHU B initrams «Ha JieTy» HeJOCTarIlero (Mozxysaeit aapa, mpasuia udev, U T.1.). B mporecce
paboThl MOKeT BBIBOJUTH AHAJIOr BbIOOpa HakomuTess (BumkeT choice). IIpu I0MCKe JIOKaJIbHOTO
YCTPOMCTBA HCIIOJIL3YeTCs BUPKET ponder. /laHHBIN «II1ar» MOKHO UCII0JIb30BaTh CaM II0 cebe, HO B
cay4dae altboot ero He ciefyeT yKaselBaTh, T.K. IIPH HAJIMYMK HEIIyCTOro mapaMerpa updatemodules B
/proc/cmdline, «mm1ar» oemsetup crTaHeT IIepBbIM, UTO BBIIIOJHUT caM altboot.

IIo yMO/JYaHHUIO «IlIar» HIeT HaKOIIUTeJb C MeTKOM ToMa, OIIpefesieMOd KOHOUIYypallMOHHOM
nepeMeHHOM $OEM_SETUP_STORAGE, o1HAaKO II0JIb30BaTeJb MO>KeT BBIOpaTh B AHajIore Jir06oe
Ipyroe yCTpPOMUCTBO. /I AUCTPUOYTUBOB AJIBT 3[IeCh 0’KHaeTCsI MeTKa ToMa «alt-drivers-update», s
OPyrux OUCTpUOGYTUBOB HedostoM sBisgeTcs «OEMSETUP». /lii HocuTessi C OOHOBJIEHUSMHU OT
BeH/Iopa JoIIyCKaeTcs JIr0bas roaaep kuBaeMas dariyioBasd cicTeMa (peKoMeHAayeTcs ext2/3/4 vau viat).

B KOpHe yCTpOMCTBa JA0/DKeH HaX0UThCd KaTalor «OEM-setup» ¢ mpodHuIaMH 060pyoBaHUs. BHYTpH
rojgkKartaszora Ipoduiasa oxuzgaerca ¢aun «initrd-update.img», IIpefCTaBJIAIOIIAN COO0M CXKaTBIA
gzip’oM cpio-o6pas c¢ ¢arysamMu o06HOBJIeHUs initramfs. HasBaHue mnpoduiass o060pyAROBaHUS
(mopgxarasiora) ompefessderca napaMmerpoM updatemodules. Ilocie pacllakOBKU apxXyUBa B KOpeHb
initramfs 3amyckaeTcsd CKpUIIT «/root/update.sh», mpu ero HaJM4WH, UHaye BBIIIOJIHIETC KOMaH/A
«depmod -a».

[TosHBIM Iy Th K apXUBY 00HOBJIEHUS Ha HocuTesie: «/OEM-setup/<mpo¢uib>/initrd-update.img».
[TapaMeTpBsl 3aTpy3KHU:

* updatemodules — ompegessieT IpodPHIb 060pyAO0BaHUA U MECTO, Iie OYAyT UCKaThCI 0OHOBJIEHUSA
Ha HOCHUTeJIe.

BosmorkHbIe 3HaueHMd updatemodules:

* 1 — nogpasyMeBaeTCsd UCII0JIb30BaHUe IIPOPUIA 10 ymordaHuio («default»);
* ID — ums npouiid BeruucasgeTcd KomaHao «<machine-info --drivers»;

* dpy2oe — UM TPODUIIS YKA3bIBAETCS HEIIOCPEICTBEHHO B KAUeCTBe 3HAUEHHUS.

Hcmosib3oBaHue updatemodules=ID B /proc/cmdline 1mosBoJisieT afMUHUCTPATOPY OOJILIIION CeTH C
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pPasIUYHBIM TIPOGJIEMHBIM 000pyZOBaHMEM HMeTh eIUHBIA HOCUTeJIb OOHOBJIEHUS LIS
Pa3IMYaIoNINXCs 10 KOHPUTYpauu GU3nIecKUX MallliH.

IToCcTaBIUKY COZEpP>KUMOro apxuBa «initrd-update.img» ciefyeT IOMHUTH, YTO MOAYJIH SApa B HEM
IOJDKHBI OBITH COBMECTHUMBIMU C Bepcued szpa B IlesieBoM obpase initramfs, mpyroe copep>KuMoe
apxyBa TakKKe JI0JDKHO COOTBETCTBOBATH IiejieBOMY 00pasy initramfs. Ckpumnr /root/update.sh moxxet
BBI3bIBaTh BCIIOMOTraTesibHble QYHKIIMM Mmake-initrd, Bkitouasg Habop u3 initeractive-sh-functions,
bootchain-sh-functions u altboot-sh-functions. Cm. fetanu B paszdesie 015 paspabomuuxa.

17.11. overlayroot

HenHTepaKTUBHBIM 0a30BbIM «Iar», BXOAAIUNA B IojnakeT make-initrd-bootchain-altboot.
O6ecrieunBaeT MPOCTOM CHHTAKCHUC JJI1 3aKpPHITHUS Ha 3allUCh HMeloleics rootfs, T.e. Ha 0OBIYHOH
YCTaHOBJIEHHOM cucTeMe. OCHOBHBIE [eHCTBUS BBIIIOJHAIOTCA IIaraMu waitdev, mountfs u liveboot,
OAaHHBIM «IIar» JIUIb YIIPOIlaeT CHUHTAKCHUC, Jejiasg ero II0X0KMM Ha AaHaJIOTUYHYH (UYy B
nuctpubyTuBax Ubuntu. Ha TeKyIuii MOMEHT He peKOMeHJyeTCsl MCII0JIb30BaTh OZHOBPEMEHHO C
¢uuert make-initrd «resume» Bo 136eKaHUU «TOHOK».

[TapaMeTpHl 3aTPy3KU:

» overlayroot — o6s13aTesIbHBIN, UMeeT popmart: «<rootdev>[;<overlay>]», T.e. orpeziesiseT 0ObIUHBIN
KOpeHb, 3aKpblBaeMbIXM Ha 3allliCh, U (HeoOsg3aTesIbHO) CO3/laBaeMbIli Hajg HUM oOBepJied. O6a
3HaUYeHHs OIIMCBHIBAIOT O’KHUJaeMble YCTPOMCTBA, IIOJ00HO waitdev. 3HaueHUsA pasfessAloTCI «».
OBepiieli TaxKe MOKeT OBITH «tmpfs» (110 ymosyaHuw) wiau «disabled», 4TO IIpefIvchIBaeT
BpeMeHHO BEpPHYTh 0O0BIUHBIN pesXKUM paboThI rootfs.

HpuMep ucno/1b3o08aHus.

# YcTaHaBnueaem Heobxoaumbie NakeThl
apt-get install make-initrd-bootchain-altboot make-initrd-bootchain-waitdev

# Nlobasnsem Tpebyembie ¢uun B KoHdur make-initrd
echo 'FEATURES += bootchain-altboot bootchain-waitdev' >>/etc/initrd.mk

# NlobaBnsem napameTpbl 3arpy3kun B KOHGUI grub:

uuid="$(grep -E 'AUUID=.[[:space:]]1/[[:space:]]" /etc/fstab |awk '{print $1}')"
cmdline="root=bootchain bootchain=overlayroot overlayroot=UUID=$uuid panic=30 splash"
echo "GRUB_CMDLINE_LINUX_DEFAULT='$cmdline'" >>/etc/sysconfig/grub2

# BbinomHsAem ewé HeCcKONbKO KOMaHA
make-initrd

update-grub

reboot

ITocse mepesarpyskyd BcCe H3MeHeHMs OyAyT 3allMChIBaTbCAd Ha tmpfs M He COXpaHATBCI MeXIy
Iepe3arpy3kaMi. YToObI BpeMeHHO OTMEHUTH JaHHBIM pe’KHUM 3aKphITHUs rootfs Ha 3alnch, B CaMOM
HavaJle 3arpysku HakumaeM «E» B MeHI0 grub u fjonumceiBaeM K IlapaMeTpy 3arpysku overlayroot=...
CTPOKYy «;disabled». I0/OKHO ITOJIyYUTHCSA UTO-TO BPOZE:
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overlayroot=UUID=83dc6758-dc9c-48b0-8a13-683cc3d91d97;disabled

UTo6bl M3MEHEeHUsI COXpaHsUIUCh He Ha tmpfs, a B OT[e/IbHBIN pasies, HallpuMep, C MeTKOM ToMa
«OVERLAY», pomnuceiBaeM CTpoKy «;LABEL=OVERLAY» K niapameTpy overlayroot=... B
/etc/sysconfig/grub2, samyckaem update-grub u cHOBa mnepesarpykaeMcsa. B pesyibTaTe B
/proc/cmdine mpu Ka)k0u 3arpyske 0yZeT I1ornajgaTh 4To-TO Bpoze:

root=bootchain bootchain=overlayroot \
overlayroot=UUID=83dc6758-dc9c-48b0-8a13-683cc3d91d97; LABEL=OVERLAY

17.12. squashfs

Ba3oBbIi HEWHTEPAKTHUBHBIA «Illar», BXOAAIIUN B 1mognakeT make-initrd-bootchain-altboot.
MoHTHUpyeT 4epe3 lomount() ykasaHHBIM ¢ali M3 KaTajlora HJIM YCTPOMCTBO, IIOJIy4eHHOEe Ha
IIpebIIyINeM «IlIare», KaK CKBOIII.

[TapaMeTphl 3aTPYy3KU:

 altboot_squashfs — o06s13aTe/ILHBIN, eCIU Pe3yJIbTaT IPEeAbIAYINEro «IlIara» — CMOHTUPOBaHHBIN
KaTaJIol, TO yKa3blBaeT IIyTh K ¢aliyly Co CKBOIIIOM B 3TOM KaTaJjiore. B TepMuHax Iporaratopa —
rootfs BTOpoM cTaguu 3arpysku (/$stagename). Eciiv pe3ysIbTaTOM IIpebIAYIIIEr0 «Illara» siBJIseTcs
YCTPOMCTBO, IlepegaBaeMoe yepe3 dev wiii DEVNAME, Torzja 3TOT mapaMeTp He HCII0JIb3YeTCs, HO
OH BCE PaBHO JIOJKEH COZep>KaTh HEIIYCTYI0 CTPOKY (TaKasi 0COO€HHOCTh PerucTpalii MacCUBOB B
make-initrd).

IIpumepul ucnoav3ogaHusi:

root=bootchain bootchain=fg,altboot ip=dhcp4 stagename=rescue \
automatic=method:ftp,network:dhcp,server:192.168.15.1,directory:/netinst/alt.iso

root=bootchain bootchain=fg,download, 1509660, squashfs,liveboot,rootfs ip=dhcp4 \
altboot_download=to=RD;method=http;server=192.168.15.1;directory=/netinst/alt.iso \
altboot_squashfs=/1ive ramdisk_size=1081725 \
altboot_liveboot=stagename=1ive;method=http;flags=1ive_ro,live_rw
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18. ConpspxeHNre BXOI0B/BBIX0I0B

JlemoH chaind He HakJIaZbIBaeT KaKUX-JIM00 OTpaHUUYEHUM Ha TO, UeM alleJIMPYIOT «IIIaru»-CKPUIITHI,
HO IIpU COCTaBJIeHUU I1elloykd bootchain=... B /proc/cmdline He06X0AUMO YUUTHIBATD, UTO KaKIbIA
«I1ar» OKHJaeT Ha «BXO/le» W UTO GOpMHUpYyeT Ha «BBIXOZe». Hampumep, Takas Ilellouka He OyzaeT
paboTaTh:

bootchain=fg,download, liveboot, rootfs ...

II0TOMY YTO Ha «BbIXo/ie» 11ar «download» ¢popmupyeT MM CMOHTHPOBaHHOIO YCTPOMCTBA B ¢aiiie
DEVNAME, a miar «liveboot» o’xujiaeT Ha «BX0/ie» CMOHTHUPOBAaHHbIN KATaJIOr.

Cpenu 0603HaUEeHHBIX B JOKYMEHTAIIUU I1arOB eCTh «NOOP» CIIeIIHaJIbHO BBIIIOJIHAKINNUN QYHKIIHUIO
«paspblBa» IeNOYKU. ECTh HaA0b0pOT, «TpaH3UTHBIe» Iaru: «altboot», «checksum», «oemsetup»,
«overlayroot», cBs3bIBarolliyie «BBIXO/» IIPeBIAYIIler0 Illara CO «BXOJOM» CJeAyrolllero Iara. EcTe
CIy>KeOHble U BHYTPEHHUE IICeBIO-I1aTd, Ha KOTOpble Take He TPaTUTCHd KaTaJor0B, OHU HUKAKOTO
BJIMSHUS Ha COIIpsDKEHUe JIPYIHX I1aroB He OKAas3bIBAKT U UX He CjefyeT YYUThIBAaTh B HyMepalluu
maroB: «debug», «fg», «<noretry» u «retry».

Table 3. Tabauya MapKuposKu 8x0008/8b1X0008:

O’xHpaeT Ha «BXOJe» HasBaHHe «Imrara» PopMHpPYET HA «BBIXO/E»
<bypass> altboot <bypass>

<multi-1> checksum <bypass>

— cifs <mp>

<mp> copyfile DEVNAME+dev+FILESIZE
<bypass> debug <bypass>

[DEVNAME] download DEVNAME+dev+FILESIZE
<bypass> fg <bypass>

— getimage <mp>

DEVNAME/dev 1509660 <mp>

<mp> liveboot <bypass>
[DEVNAME/dev] localdev <mp>

[<resolve>] mountfs <mp>

— nfs <mp>

— noop <nothing>

<bypass> noretry <bypass>

<bypass> oemsetup <bypass>

[<mp>] overlayfs <mp>

<bypass> overlayroot <bypass>
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O’xuzaeT Ha «BXoJe» HasBaHmue «1mara» PopMHpYeET Ha «BBIXO/E»

— ping <nothing>
<bypass> retry <bypass>

<mp> rootfs <nothing>
<mp>/DEVNAME/dev squashfs <mp>

— wait-resume <nothing>

— waitdev DEVNAME+dev

O603HauyeHUs B TaOJIHAIlE:

<bypass> — «TpaH3UTHBIM» 11aT: He UMeeT 3HaUeHUs], YTO Ha «BXOJie», TO Ke Oy/leT U Ha «BBIX0OJe»;
<mp> — TOYKa MOHTHUPOBaHUS (KaTaJIoT ¢ paiyiamMn);

<nothing> — Ha «BBIXOZe» HUYEIO, I1yCcTOM pe3yJbTaT;

«—» (IIpoYepK) — He UMeeT 3HaUYeHUs, UTO Ha «BXOJe»;

[...] (B kBajpaTHBIX CKOOKAaX) — He00s13aTeJIbHO, T.e. MOKeT HUUYeTo He ObITh;

«/» (3HaAK JesreHUs) — Ha «Bxojfe»: MIU To, NN gpyroe;

«+» (IUTI0C) — Ha «BBIX0Je»: 1 To, U rpyroe;

FILESIZE — ¢aiiy ¢ TaKUM UMeHeM, CoJepKalllui pasMep JaHHBIX;

DEVNAME — ¢aiii1 ¢ TaKuM UMeHeM, COoflep>Kallliii Ha3BaHUe YCTPOMCTBa;

dev — Hemocpe[CTBEHHO caM (aiil yCcTporcTBa B cTUIIe pipeline;

<resolve> — 3aBUCUT OT pe3yJsibTaTa resolve_target(), 00bIYHO Qaiiyl LJIN YCTPOUCTBO;

<multi-1> — cauIKoM 60JIbII0N Hab0p BApUAaHTOB [IJI1 PasMellleHUs B OJHOU siueliKe, TaK 4TO CM.
check_prevstep_results() B UCXOTHUKE.

CTOUT 3aMeTUTh, UTO B TAOJIUIIe He YTOUHSETCs, 0 KAKUX YCTPOUCTBAaX UJET peyb IIPU UCII0JIb30BaHUHU
dev mimu DEVNAME. B Kakux-TO Cjay4dadx IIOApasyMeBalTCAd JIOOble YCTPOMCTBA, BKJIIOUAsd
CUMBOJIbHEIE, B IPYTUX CIy4dadx SBHO II0pa3yMeBalOTCsa TOJIBKO OJIOYHBIe YCTPOMCTBA. Takue reTanu
MO>KHO UCCJIe[I0BaTh B UCXOJTHOM KOJI€.
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19. PaspabdoTuuky bootchain + altboot

19.1. OGN BCIIOMOraTe/JIbHbBINA KOJI

19.1.1. interactive-sh-functions

061 Koj AJs1 00ecCIliedyeHUsI JUAJIOTOB W UHMEPAKMUBHO20 83aUMO0elicmeust C I0Jb30BaTesIeM.
Bxogutr B mnoamakeT make-initrd-bootchain-interactive. Fub6.auomexka eudixcemoe BEIHeCeHa B
OTZeJIbHbIE CKPHUIITHI, 3arpy’kKaeMble NUHaMH4YeCKH, 10 Mepe HeoOXOAMMOCTHU. [laHHBIA MOAYJb He
3aBucuT 0T bootchain u altboot, ecTb cMmbICa cfesaTh ero obieit ¢uuerd B camoM make-initrd, HO
aBTopy make-initrd He HpaBUTCA Uzesa paboraTs ¢ TTY.

CuHmakcuc:

. interactive-sh-functions

[7106a71bHBIE IIepeMEeHHEIe:

* $IM_BACKTITLE — coZiep>KUT 3aroJI0OBOK BEPXHEr0 YPOBHS, BEIBOAUMBIU BCEMHU BUKETaMU;

* $IM_WIDGET_ARGS — MO’XHO Ilepe/ilaBaTh JOIIOJIHUTEe/JbHBIe apryMeHTHl KoMaH/ie dialog mepep
HUCII0JIL30BaHUEM BUKeTa;

* $NOASKUSER — HellyCcTOe 3HaUeHUe, eCJIU 3allpellleHb] 1UaIord BBO/A;

* $NOLINES — HellycTOe 3Ha4YeHUe, eCJIN HeT IIO//IeP>KU CUMBOJIOB IICeBAOIPapUKU.
OyHKITUN:

* IM_is_active() — Bo3Bpajaet 0, ec/Ii UHTepaKTUBHBIN PEKUM yrKe aKTUBEH;
* IM_exec() — 1epeBOJUT YKa3aHHBIM IIPOIIeCC Ha IIepeIHUH IIJIaH, Ha KOHKPeTHBIM TepMuHas TTY;

e IM_activate() — 3allpallliuBaeT HEMEIJIEHHYI0 HJ/JIN OT/JIOJKEHHYI0 aKTHBAIIMI0 HHTEPAKTHBHOIO
pexxumMa;

* IM_load_widgets() — fuHaMUYeCKH IIOATPY>KaeT 3allpOllleHHbIe BUPKEThI U3 OUO/IHU0TEKY;
* IM_load_all() — mmoarpy>xaet 13 6M6/JIM0TEKU BCe JOCTYIIHbIe BUDKETHI;
* IM_start_output() — coo0bIiaeT MOZAYJIO O HayaJjle BBIBOJA;

» IM_start_input() — coob11aeT MOZYJI0 0 HavaJie BBO/A;

* IM_show_bootsplash() — paspelnaer BufeTh Ha IlepefHEM ILIaHe 3acTaBKy plymouth, eciau
IOCTYITHA;
* IM_hide_bootsplash() — ckprsiBaeT 3actaBKy plymoth, ecsii oHa ecTh, U IIPHUOCTaHABJIHBAEeT

porpecc 6ap;

* IM_update_bootsplash() — coob61taeT femoHny plymouthd, eciv ecTh, 0 IPOX0KIEHUN 0UepeIHOU
CTa/IUH 3aTPy3KHU.

32



19.1.2. bootchain-sh-functions

061U KO, UCII0JIb3yeMBbIN BCeMU «IltaraMmu» bootchain u altboot. Taxke IIPUTOZeH U IS «II1arOB»
pipeline. Bxogut B rognakeT make-initrd-bootchain-core.

CuHmakcuc:

. bootchain-sh-functions

KoHgueypayuoHHwlil paiin:

/etc/sysconfig/bootchain

I1o6aibHEIE IIepeMeHHBbIE:

* $mntdir — pa6oyuii KaTasJIoT AeMOHA /I OpTaHU3aI[uU «BXO/I0B» U «BBIXOJI0B» KaK/IOTO «IIarar;

 $pipeline_mode — HemycToe 3HaueHUe, ecyiu feMoH chaind pa6oTaet B pesxume «pipeline», a He B
«POJHOM» PEKHME,

$BC_DEBUG — HeITycTOe 3HaUeHHE, eCJIM BKIIOUEHa pPacIiupeHHast fUarHOCTHKA;

$BC_LOG_VT — ecsiu HeIlyCcTOe 3HaUeHMe, TO ITOPsIAKOBHIM HoMep TTY /11 BBIBO/IA JKYpHAaJIa;

$BC_LOGFILE — mmyTh K $paiury >KypHaJia UJIH YCTPOMCTBO 711 BHIBO/IA B HETO COOBIIIEHUH OTIaKH;

$BC_DEVICE_TIMEOUT — medoJITHBIM TalMayT JJIs1 TIOOKIX «I1aroB» bootchain;

$BC_FGVT_ACTIVATE — ecam HemycTOe 3HaueHHe, TO uYepe3 CKOJHKO CEKyH]] aKTHBHUPOBAaTh
HUHTepPaKTUBHBIN TepMUHAJIL.

DOYHKITUU:

check_parameter() — nmpoBepsieT, YTOOBI 06513aTeJIbHBIN ITapaMeTp ObLI He IIyCT WJIH 3aBepIllaeTCs
yepes fatal();

* get_parameter() — BBIBOJ{ 3HaUEeHMd [1apaMeTpa TeKYILero «Iara» o uHaekcy $callnum;
* resolve_target() — BBIBOJ ITyTH K (aiiyly, KaTaJaoTy MU YCTPOMCTBY, B 3aBUCUMOCTHU OT I1apaMeTpa;

* resolve_devname() — BBIBOJ IIyTH K CIlelidajJbHOMY $aiily yCTPOMCTBA 110 YKa3aHHOMY KaTaJIory;
00BIYHO KaTaJIor «I1ara» cogepsxuT ¢paisi DEVNAME miu dev, ecii yCTPOMCTBO O6BLIIO Pe3yIbTaTOM
«11ara», Torga QyHKIIUA BepHET yuTaeMbli /dev/Y3EJL

* debug() — BBIBOJ{ TEKCTOBOI'O COOOIIEHUS IIPU PaCIINPEHHON AUarHOCTUKE;

* enter() — TpaccHUpoOBKa IIpH pacIIMPeHHOMN JUarHOCTUKE: BXOJ, B YKa3aHHY QyHKITUIO;

* leave() — TpaccupoBKa IIPH pacCIIMPeHHOMN AUarHOCTHKE: BBIX0J, U3 YKa3aHHON QYHKIIUH;

* run() — 3aIlyCK BHeIlIHe¥ KOMaH/BbI, IIPH pacIlIMpeHHOM JUarHOCTHKe KOMaH/a II0IIaféT B )KYpHaJI;
¢ fdump() — BBIBOJ; COZEP>KUMOI0 YKa3saHHOI0 pariyia IIpU paclIupeHHON JUarHOCTHKE;

* assign() — IIpHUCBOeHMe IIepeMeHHOMN YKa3aHHOI0 3HaueHU, II01ajjarollee B )KypHaJl,

* next_bootchain() — xKoMaHa [eMOHY Ha CMeHY I10C/IeI0BaTEIbHOCTH CIIEYIOITUX «ITTaTOB»;
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* is_step_passed() — Bo3Bpaiaet 0, eCId TeKYIIUH «I11ar» 6bLI HPOUIeH X0Ts ObI OJIHH pas;

* launch_step_once() — ecau TeKyIIUH «IIar» y>Ke OBLI HMPOMEeH, 3aBeplllaeT paboTy yepe3 BBHI30B
fatalQ;

* break_bc_loop() — coob1aeT ;eMOHY 0 TOM, UTO TEKYIIIUU «II1ar» MOCAeJHUN U MO>KHO IIePeX0AUTh
B stage2;

* bc_reboot() — BBITIOTHSAET >KypHaAJIUPyeMbIN ITepe3anyck KOMIILIOTePa;

* bypass_results() — IIPOCHUT /[eMOH CBSI3aTh «BBIXOZ» IIPEABIAYIIETO «IIara» CO «BXOJOM»
CJIETYIOITIETO «IIarar;

* initrd_version() — BBIBOJ TeKyIlei Bepcuu make-initrd.

19.1.3. altboot-sh-functions
O6muii kog Moy make-initrd-bootchain-althoot, vicriosib3yemsblii Bcemu «iaraMu» altboot.

CuHmakcuc:

. altboot-sh-functions

KoHgueypayuoHHble daiinwt:

/ete/sysconfig/bootchain: u3HauambHO ucnonb3lyetcA obwas koHurypauma ¢ bootchain;
/.initrd/bootchain/altboot.conf: koHdurypaums nocnepyowumux «waros», co3gasaemas altboot;
/.initrd/bootchain/altboot.env: okpyxeHue, skcnoptupyemoe «waramu» altboot B stage2;
/.initrd/bootchain/altboot.auto: ciopa coxpansetca meTon 3arpy3ku, BbOpaHHbIA BPYYHYH.

[7106a71bHBIE TIepeMeHHEbIe:
* SALTBOOT_OLDROOT — HemycToe 3HauyeHHe, eCIU «IIar» JOO/DKeH paboTaTb B pekume
COBMECTHUMOCTH C IIPOIIaraTopoM;

* SOEM_WELCOME_TEXT — ucIo/b3yeTcs B KaueCTBe 3arojIOBKa BepXHEro YpOBHS B JHaJIOrax
altboot;

* $OEM_DISTRIBUTION — ucriosib3yeTcs B KaueCTBe Ha3BaHUs JUCTPUOYTHBA B Auasorax altboot;

* $OEM_CDROOT — Heo6sg3aTeJbHBIN IIyTh K KOpHIO ISO-06pasa BHyTpH initramfs, B OC AnbT 3TO
/image;

* $OEM_LIVE_STORAGE — meTKa ToMa live_rw paspesia, ecji yKasaHa;

* $OEM_BAD_STORAGE — meTKa TOMa, 4T0OBI He HCIIOJIL30BaTh live_rw paszes Ha IIOXOM HJIHA
CJIUIIIKOM MeJlJIeHHOM YCTPOMCTBE;

* $OEM_SETUP_STORAGE — MeTKa ToMa pasjiesa IJjs1 00HOBJIeHUs initramfs «Ha j1eTy»;
* $SOEM_IMAGES_BASE — Kyja B stage2 MOHTHPOBAaTh KaTaJIor ¢ obpa3aMu cy10éB LiveCD;
* $OEM_OVERLAYS_DIR — Ky/ia B stage2 MOHTHUPOBATh caMU cj10u LiveCD;

* $OEM_URL_NETINST — 3HaueHMe 110 YMOJIYaHUIO KOMIIOHEHTHI directory [ijid 3arpy3Kyd MeTOaMHU
url, http u ftp;
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* SOEM_NFS_NETINST — 3HaueHHe 110 YMOJIYaHUI0O KOMIIOHEHTHI directory /i 3arpy3skv MeTOL0M
nfs;

* $OEM_CIFS_NETINST — 3HaueHHe 110 YMOJIYaHUIO KOMIIOHEHTHI directory Ay 3arpy3Kd MeTOL0M
cifs.
OYHKITUU:
» get_bootarg() — moJsiy4yaeT 3HaueHHe I[eJIOIO IlapaMeTpa 3arpysKd TeKyIlero «lara» WA
YKa3aHHOI'0 apryMeHTa;

* lJomount() — BEIIIOJIHAET MOHTHPOBaHUe (aiija/yCTPONCTBa I10C/Ie BBIIIOJIHEHU losetup B cTHUIIe
IIpoIlaraTopa;

* stage2_setenv() — ycTaHaBJIHUBaeT lepeMeHHYI0 OKPY>KeHUs, IKCIIOPTUPYEMYIO B stage2;

» stage2 getenv() — BBIBOJUT 3HaueHHUe IlepeMEHHOM OKpPY’KeHHUs, paHee 3KCIIOPTUPOBAaHHOU B
stage2;

» get_free_ramdisk() — mnpucBaMBaeT yKasaHHOUW IlepeMeHHOM HMs YCTPOMCTBA II€PBOrO
cBo6ogHOr0 RAM-ITHCKA;

* mark_used_ramdisk() — rromeuaeT ykasaHHbII1 RAM-IHMCK, KaK UCII0JIb3yEMBIH;

* mark _free_ramdisk() — momedaeT ykasaHHBIN RAM-UCK, KaK HEUCIIOJIb3yeMbIH;
* use_hooks() — 3amyckaeT Ha BBIIIOJITHEHHE YKa3aHHBIN Hab0p «XyKOB»;
 altboot_restart() — nepesanyckaet Bce 11ary altboot ¢ camoro Hayasia.

19.1.4. altboot-net-functions

O6mmuit kox Monyasi make-initrd-bootchain-waitnet, vcrosb3yeMslii BceMU «itaraMu» altboot mys
ceTeBOU 3arpysKy, HaunHag ¢ Bepcuu 0.1.5-altl.

CuHmakcuc:

. altboot-net-functions

KongueypauuoHHwlil patin:

/etc/sysconfig/bootchain

[1o6asbHEIE IIepeMeHHEbIE:

* $OEM_SRV_NETINST — 3HaueHHe II0 YMOJYaHUI0 KOMIIOHEHTEHI server sl 3arpy3Kd MeToJaMU
url, http u ftp, onpenesszet IP-afpec UiIu UMA cepBepa CeTeBOU 3arpy3KH.

OYHKITUN:

o bits_to_mask4() — KOHBEPTHUpPYyeT YUCJIO OUT CETEBOTO ajipeca B CEeTeBYK MacKy, HaIlpuMep,
$(bits_to_mak4 24) = 255.255.255.0;

* ip4_to_network() — xoHBepTHupyeT IPv4-aipec XocTa U ceTeBYI0 MacKy B IPv4-anpec ceTy;
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» get_dhcp_next_server() — usBiekaeT IPv4-ampec next-server u3 omnmuii DHCPv4, coxpaHseMbIX
¢uuent «network» make-initrd;

* get_dhcp_root_path() — usBiiekaet rootpath us omnruit DHCPv4, coxpaHsieMbIX ¢uuel «network»
make-initrd;

» get_dhcp_wins() — wusBiekaeT IPv4-ampec 1epBoro cepBepa WINS wu3 onmuii DHCPv4,
coxpaHsgeMbIX puuent «network» make-initrd;

» get_default_gateway() — ompezesisieT IIUII03 110 YMOJTYaHUIO;

 get_first_dns() — usBiekaet IPv4-aspec nepBoro cepBepa DNS u3 ¢aiina /etc/resolv.conf.

19.1.5. scandev-sh-functions

BecbMa 060 bEMHBIN 001THUH Ko Moyl make-initrd-bootchain-localdev mexxny «irtaramu» localdev u
oemsetup, KOTOPHIM TaK)Ke MOKeT HCI0JIb30BaThCSI B MHBIX padpabaThiBaeMbIX MeTO/[aX 3arpPy3KHU C
JIOKAJIbHBIX HOCUTEJIeH.

CuHmakcuc:

. scandev-sh-functions

[1o6asbHEIE IIepeMeHHEbIE:

* $disk — HasBaHMe 11eJI0TO AricKa (sda, md0, dm-0, nvmeOn1) A1 IIOMCKa COOTBETCTBUS;
* $part — HaszBaHUe paszesa (sdal, nvmeOnlp2, c0dOp3) A HOKCKA COOTBETCTBUS;

* $uuid — UUID paspesa g II0MCKA COOTBETCTBUS;

* $label — meTka ToMma (LABEL) paszesia Jjid IIOUCKa COOTBETCTBUS;

 $target — HCIIOJIL3YeTCs /111 COXPaHeHUsI IIyTH K HalleHHOMY YCTPOHCTBY;

$method — ogyH 13 MeTOIOB CKAaHUPOBaHUSA: oem, disk vau cdrom,;
* $devices — MaccUB HasBaHUU 0OHapPy>KeHHBIX YCTPOMCTB.
DYHKITUN:

» scan_devices() — CKaHHpyeT yCTPOMCTBA, 3allOJIHAS IlepeMeHHbIe $devices u $target, ¢ yuéToM
yKa3aHHBIX COOTBETCTBUU 3a/laHHOM CIIeITUPUKAIINY;

* device_choice() — BBIBOJIUT MeHI0 BbIOOpAa YCTPOMCTB, B 3aBUCHMOCTU OT YKasaHHOIO MeToja
3arpysKH.
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19.2. machine-info

VTWIUTapHbIM CKpUNT U3 Ilognakera make-initrd-bootchain-core, npemHasHayeHHBIH AJ14 cOopa
YHUKaJIbHOM HHOOPMALUH 0 «KeJle3e» U CO3JaHUuU YHUKAJIbHOIO X3111a I10 9TOM HUHOPMAaIUH.

CuHmakcuc:

machine-info [<option>]

Kirouu sarrycka:

* -d, --drivers: BEIBECTH YHUKAJIbHBIN X311I [JISI IIPUBSI3KU K THUITy MalllUHEI;
* -i, —-instance: BEIBeCTH YHHUKAJIbHBIN X311 /IS IIPUBI3KH K KOHKPETHOMY 9K3eMILISIPY MAIllHbL;

* 0e3 K/II0Yei: BEIBECTH OCHOBHYIO I/IHq)OpMaU;I/IIO 0 THIIE U 3K3eMILIAPe B BHU/I€ TEKCTA.

19.3. bu6noTeKka BHIKETOB

BxoguT B moamaker make-initrd-bootchain-interactive. CKpUIIThl BUPKETOB IIONAJAKT B KaTaJoT
/lib/IM-widgets BHyTpHU popMHpyeMoro obpasa initramfs. BU6IMOTEKY MOXKHO pacCIIUupATh, HO CIefyeT
HMeThb BBH/Jy, YTO reHepaTop make-initrd He fomyckaeT Ilepesaliuch y>Ke IIOIIaBIINX B 06pa3s ¢paiios.

B Hauase KaXK[0oi GYHKIIMU BUJPKeTa CIe[yeT UCII0JIb30BaTh BeI30B IM_start_input, eci 3T0 BUIKET
BBO/|a, @ B OCTaJIbHBIX C/IydasX HCIOJIb30BaTh IM_start output. IIoMHMO JUHaMHYeCKON 3arpysKu
HeoOXOJMMOI0 KOJja, TaKOM IIOAXOJ II03BOJIAET COOOIUTH MOZYJII O Hadaje BBOJA, UTO SBJILETCH
OJJHUM U3 TPUITEPOB II€PEK/I0UYeHUs B UHTePaKTUBHBINA TepMUHA (110 yMoa4aHuo /dev/tty2). Eciu
BU/KeTy TpeOyeTcsl KoJ, IPYroro BUpKeTa, TO ero cjIeflyeT yKasaTh B CIIMCKe TpeOyeMbIX, HallpuMep:

IM_start_output gauge errmsg

Bce HumKellepeuHrc/lIeHHble [UaJOTH BBIBOAAT 3arojJ0BOK BepXHEro YpOBHA U3 IlepeMeHHOH
$IM_BACKTITLE, xotopas B ciay4ae altboot ycraHaBiuBaeTCd U3 KOHQUIYPAIIMOHHOMN IlepeMeHHOH
$OEM_DISTRIBUTION (B ocHoBe mapaMetp dialog --backtitle). Ilepen BbI30BOM J11060M QyHKITHH
Iraora MO>KHO 3KcIIopTupoBaTh IepeMeHHYI0 DIALOGRC=/nyTh/K/Kodury_dialog maa ompepesreHus
aJIbTePHAaTUBHOM ITaJIATPHI LIBETOB. Bce QYyHKIIMM [HMAIOrOB MCIOJIB3YIOT IJI00AJIBbHYIO IIepeMEHHYI0
$IM_WIDGET_ARGS 14 11epefiaqu nporpaMMe dialog 10I10THUTEIEHBIX apIyMEeHTOB.

19.3.1. choice

/lviasior BBOZA. BRIBOAUT MEHIO U3 O[THOTO WU 6oJjiee ITyHKTOB. MeTKHU mepef IyHKTaMHU He BBIBOJISATCS,
a 3aIIMCHIBAIOTCS B YKa3aHHYIO0 IlepeMeHHYI0, KOI7la II0JIb30BaTesIb BbIOepeT COOTBETCTBYIOIIHUI IIYHKT
B MeHH0. Eciiv BBIOOD 6y/eT ciesaH, Bo3Bpaiaet 0. OcHoBaH Ha dialog --menu.

CuHmakcuc:

IM_choice <nepemeHHas> <TekcT> <MeTKal> <nyHKT1> [<MeTKa2> <nyHKT2>...]
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IIpumep UCNONbL30BAHUSA:
text="Please choose the installation method."

while ! IM choice method "$text" \
nfs  "NFS server" \
ftp  "FTP server" \
http "HTTP server" \
cifs "SAMBA server" \
cdrom "CD-ROM Drive" \
disk "Hard Disk Drive" \
#

do
sleep 0.5

done

19.3.2. dlgmsg
Jlrasior BBOZia. BHIBOIUT TEKCTOBOE cO00IleHUe. Beerma Bo3BpalnaeT 0. OcHoBaH Ha dialog --msghox.

CuHmakcuc:

IM_dlgmsg <3aromnoBok> <TekcCT>

IIpumep ucnos1b3o08aHUA:

IM_dlgmsg "Live is success!" "$text"

19.3.3. errmsg
Juasior BBozia. BEIBOIUT coob11ieHe 06 ommroKe. Beerma BosBpaiaet 0. OcHoBaH Ha dialog --msghox.

CuHmakcuc:

IM_errmsg <TekcT>

IIpumep ucnosb3ogaHusL:

IM_errmsg "Disk read error, try again!"

19.3.4. form

Jluasior BBo/ia. BEIBOAUT cMelllaHHYI0 GOpMy BBOZA JaHHBIX. [I03BOJIIeT BBECTH OHO WJINM HECKOJIBKO
TEKCTOBBIX II0JIeX TaHHBIX B YKasaHHbIe IlepeMeHHble. HeKOTophle MMeHa IlepeMeHHBIX acCOIUUpyeT
C TIapoJjieM, JIJIs1 HUX BBOJIMMbI€ CUMBOJIbI BRIBOIATCS «*» (3BE37[0UKOI). EC/IU TaHHbBIE OBLIIN BBEJI€HBI 1
HakaTta ENTER mim kHonika «OK», Bo3BpalaeT 0. Ecii HaskaTa Esc vy KHo1iKa «Cancel», Bo3BpaljaeT
He 0. OcHOBaH Ha dialog --mixedform.
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CuHmakcuc:

IM_form <3aromoBok> <TekcT> <BbiCcOTa_TekcTa> \
<nepemeHHana1> <makc_pa3mep_cTpokun1> <noanucb_nonal> \
[<nepemeHHan2> <makc_pa3mep_cTpoku2> <noanucb_nonaz>... ]

IIpumep ucnonvzogarus:

IM_form "$title" "$text" 5 \
server 64 "HTTP-server" \
directory 128 "Directory" \

continue

19.3.5. gauge

Jlvajior BHIBOJIa. BEIBOAUT «IpaflyCHUK», OH K€ «II0JI3YHOK» HJIU «IIporpecc 6ap». Ilesoe umcio ot 0 10
100 mo/DKHO OBITH IIOAaHO Ha BXOJ yepes3 stdout Ajs ompefiesieHUs IIPOLeHTa IPOoJeJaHHOU paboThl.
XopoIIio corsacyeTcsi ¢ IporpaMMoi pv. Becerza BosBpaiiaet 0. OcHoBaH Ha dialog --gauge.

CuHmakcuc:

echo <uemoe> | IM_gauge <3aromoBok> [<TekcT>]

IIpumep ucnonvzogarus:

for i in $(seq 1 10); do
echo "${i}0" | IM_gauge "[ Loading... ]"
sleep 1

done

19.3.6. ponder

Jluajior BBIBOJA. BBIBOAUT BUKET «OKUJaHHe», UN300pakarolllui HeollpelesIeHHOe BpeMs
MPOUCXOJAINEero IIpoijecca, paboTaeT He3aBUCUMO OT OCHOBHOrO KOJ@ IIporpaMmbl. IlapaMeTpsl
<maysa> M <umIar> Ipd 3alycKe OIIpefesIIl0T Ha CKOJIBKO IIPOI[EHTOB OyJeT aBTOMaTHUYeCKU
IIPOABUTATHCI TI'PaJyCHUK CIYCTd 3aJaHHOEe BpeMs, T.e. 3aal0T YaCTOTy U CKOPOCTb OOHOBJIEHUS
BUpKeTa. Becerma BosBpaijaer 0. OCHOBaH Ha BUpKeTe ponder.

CuHmakcuc:
IM_ponder_start <3aronosok> [[[<TekcT>] <nay3a>] <war>]

IM_ponder_stop
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IIpumep ucnonvzogarus:

IM_ponder_start "[ Scanning disk... ]" \
"Searching random bits on the disk for fill CRNG entropy..."
( find / -type f -print@ |
xargs -0 grep "Linus Torvalds"
) >/tmp/Linus.txt 2>/dev/null
IM_ponder_stop

19.4. Pacmaupenue altboot

MoxHo pacuuparh altboot, cosgaBasgs HoBbBle MozAyau. IlepBBIU Iar «althoot» ¥ TIOCIeSHUM IIar
«liveboot» WCIIOJB3YIOT «XyKHU» (CM. CJHeQYIOIIUN TIIofpasnes). /lad olipefesieHUs KOHTEKCTa HUX
UCII0JIb30BaHUS MOKHO B KaTaJjiore rrpoekta make-initrd-bootchain gate komaHzy:

git grep use_hooks
YTOo6HI IIOHATD, MEXKY YeM U UeM IIPUTKHYTH CBOM HOBBIM KO, MO>KHO 3aIIyCTUTDH CKPUIIT:
./mix-altboot

U3 KOPHS MCXOJHOTO IIPOEeKTa U IIOCMOTPeTh B IIOJIy4eHHOM Ilofkarasore altboot-mixed/hooks/, B
KaKOM IIOpsifiKe OYAyT CKIeUBaThCS «XyKHU».

19.4.1. HasHaueHHe «XyKOB»

BHyTpH initramfs «Xyku» CKy1agbIBatOTCd B Katasior /lib/altboot/:

* add-methods.d — perucrpariyigs MeTO0B 3arpy3KHy Ha 1are «althoot»;

* automatic.d — Bce BO3MOXKHBIe Ha3BaHUSI apryMeHTOB B IIapaMmeTpe automatic=.. U HuX
00paboTYUKH, ecau TpebyeTcs, I KakKIOro apryMeHTa — CBOM (ail ¢ ONIMOHAJIbHBIM
06paboTYnKOM;

» forget-args.d — BBIBOJ IlepeMeHHBIX Iinitramfs, IIpo KOTOpble MO>KHO 3a0BITh IIOCJIe KX

TPaHCJAIINY BO BHYTPeHHUE TapaMeTphI «II1aroB» Ha Iare «altboot»;
 global-args.d — nycTble ¢paiiyibl C Ha3BaHUSIMU ITapaMeTPOB «I1aroB» altboot;
* liveboot-init.d — BBIIIO/IHSETCH HA 9Talle MHUIIMAIN3alliU IIepeMeHHBbIX I1ara «liveboot»;
¢ liveboot-post.d — BBITIOJTHSIETCS ITOCJIE CO3/LaHUS «KUBOM» rootfs 1 Bcex oBepJieeB LiveCD;
* liveboot-pre.d — BrIIoTHSETCS IIepes; HaJlo)KeHHeM oBepJieeB LiveCD Haf, rootfs;
* livecd-slice.d — moHTHUpOBaHue read-only c10éB LiveCD Ha 111are «liveboot»;
* rw-overlay.d — MoHTHpOBaHUe BepxHero R/W-ciiog Ha 111are «liveboot»;

* translate.d — TpaHCIHPYIOT apryMeHTHI U3 ITapaMeTpa automatic=... BO BHyTpeHHHe ITapaMeTpBI
Ka’K/IOTO OT/[eJIbHOTO IIara.
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20. ITos1e3HBIE CCHLIJIKH

* https://github.com/osboot/make-initrd

* https://www.altlinux.org/Make-initrd
 https://www.altlinux.org/Propagator

* https://www.altlinux.org/Make-initrd-propagator

* https://lists.altlinux.org/pipermail/make-initrd/

* https://bugzilla.altlinux.org/30315#c29

* https://lists.altlinux.org/pipermail/devel/2018-April/204192.html
 https://packages.altlinux.org/ru/sisyphus/srpms/make-initrd-bootchain/
* https://github.com/klark973/make-initrd-bootchain

* https://youtu.be/C-NsPKvsCAw?t=6855

¢ http://0x1.tv/20210418F
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